





Saat 





OTT 






































va 


ee ee 
. 





a 

















| 
| 
Hil 





wre 














Dealers Who Delay Taking Cars Now 


Will Face a Shortage When the 
Active Selling Season Starts Shortly 


This not being an active selling season, it is quite probable that 
many dealers do not realize the seriousness of their position as it con- 
cerns the future. Every year at this time it is the custom of many 
dealers to refuse to make any definite arrangements for cars. They 
have been in the habit of waiting until the demand develops, and then 
going to their distributors for such cars as they need. They have not 
been taking any cars lately, and therefore probably do not realize what 
effect freight embargoes and other influences have had in curtailing pro- 
duction. 


It has been impossible to make the usual overland drive-aways from 
the factories this winter. No dealer has any stock of Hudson Super- 
Sixes. The production of the new series was started in December. For 
days, in common with all other manufacturers, we were unable to ship 
a single car either by freight or by express. Several days have been 
taken out of production because of the coal situation. It is time taken 


out of a period when advance stock is being produced for the spring de- 
mand. 


With p*oductions cut forty per cent, and no one able to guess what 
further curtailments may be necessary because of freight, labor, coal, 
the war and other influences, and with the country just getting under 
way in the greatest distribution of money it has ever known, the pros- 
perity is going to those automobile dealers who have the foresight to 
get cars just as soon as they can. _ 


Hudsons in stock are like wheat in the bin. 


UDSON MOTOR CAR CO. 


Detroit, Michigan 
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JOHNSON'S 


Repairs Leaky Radiators 
Instantly 


Stop Those Leaks 


HE easiest and quickest way of repairing 

leaks in radiators, pumps, water jackets, 
hose connections, etc., is to use Johnson's Radi- 
ator Cement. This will stop the leaks in just a 
few minutes without laying up the car. No 
mechanical experience is required—all you 
have to do is to remove the cap and pour the 
cement into the radiator. 


JOHNSON'S 
RADIATOR CEMENT 


Johnson’s Radiator Cement blends perfectly 
with the water until it reaches the leaks—yjust 
as soon as it comes in contact with the air it 
forms a hard, tough, pressure-resisting sub- 
stance which is insoluble in water and conse- 
quently makes a permanent seal. 


OQuick—E ficient—Harmless RADIATOR 


Johnson’s Radiator Cement contains nothing CEMENT 


which can clog or coat the cooling system. It 4 Mends Leaky 
will ordinarily seal leaks in from two to ten 
minutes. It requires no experience to use Johnson’s 


Radiator Cement.—All you have to do is to remove 
the radiator cap and pour it in. 














Quarts, $1.75 Pints, $1.00 Half-pints, $ .65 


Write for our folder on “Keeping 
Your Car Young’—It’s’ Free. 


S. C. JOHNSON & SON, Dept. MA, Racine, Wis. 
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— is a_ transformer, 
made to be used on 
110-vt. circuit alter- 
nating current only. 
Most valuable for test- 
ing all sizes of automo- 
bile electric light bulbs 
with Edi-Swan base of 
any voltage from 1% 
to 12 volt. 


Operates with lever 
switch. Enclosed in 
metal case with nickel- 
plated trimmings. 
Dealers use to test all 
new and returned de- 
fective bulbs. 


and Running Board 
Support for Fords 


Absolutely new and es- 
sential. Stops vibra- 
tion, prevents swaying, 
equalizes spring action, 
holds. all mechanical 
parts in natural pa@si- 
tion. 

For passenger and 
commercial cars. Used 
with immediate success 
and satisfaction by tax- 
icab companies every- 
where. Ask your deal- 
er today. The price is 








= cam right. 
= EQUIPPING THE HOME GARAGE................ 26 Order from your | Dealers: Order from Your 
= CARE AND ADJUSTMENT OF REAR AXLES.... 28 jobber today Jobber. He Will Have It 
= FUELS FOR AUTOMOTIVE APPARATUS........ 30 

ELECTRICAL EQUIPMENT OF THE MOTOR CAR 34 Many Jobbers 

Ie IN vans ncnncecccnnssccccnses 42 


Maxwell tractor and an electric socket wrench 
described and illustrated. 


Placed Initial 
Orders at the 
Chicago Show 








AL 


i 


il 


| 








HIN 




















= SRN I te ° 

= If You Did Not 

= DEPARTMENTS a a | iy 

= 1 ' 

= MOTOR CAR REPAIR SHOP.................0.05. 37 on These 2 Fast | |i 

= READERS’ CLEARING HOUSE................... 38 Cin \Y 

= ACCESSORY CORNER ...............cccccccecceee: 44 ¢ 
= AMONG THE MAKERS AND DEALERSG.......... 46 METAL SPECIALTIES MFG. CO., Inc. 
= oe moe, ©... 2. Sr rrr 48 = 338-352 N. Kedzie Avenue CHICAGO 
= EASTERN BRANCH........ 16-24 W. 61st St., N. Y. City 
= WESTERN BRANCH...... 149 New Montgomery Street 


Be San Francisco, Cal. 









Ne 
2 e Y 
a OPE COLLLEELELEE LEE LEC EEE ee rey \ 


When Writing to Advertisers, Please Mention Motor Age 
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_ of fine quality and design which affords 


infinite satisfaction. A standard of service which 
Saves time and energy in these days of urgent duties. 
A standard of four cylinder efficiency which economizes 


fuel and operating cost. 


THE WHITE COMPANY 
CLEVELAND 





When Writing to Advertisers, Please Mention Motor Age 


February 14, 1918 


dey 





n 


Ww 
to 
m 
en 
to) 
tré 
sul 
bre 

tor 

we 
tom 


of 1 





the 








Vol. XXXITI, No. 7 CHICAGO, FEBRUARY 14, 1918 $3.00 Per Year 


MOTOR AGE 


- 


mow 


















—— 
Mix | 





N\ yy = ) i LEW) 
= Rt Wud Nino ihe oS <a) ) ae, , Site, 
















Automotivedom the Broader Motordom 
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By Darwin §. Hatch 


Editor Motor Age 
combustion engine, but it 1s very near- 
ly the oldest, is perhaps the most im- 
portant and certainly is the one whose 
development has made possible the 
development of the others. 
Automotive is a word coined within 
the last two years to take in the broad 
scope of the motor industry, wherein 
motor means all of the applications of 
the internal combustion engine. It. 
was first used by the Society of Auto- 
mobile Engineers, eighteen months 
ago, which real- 
izes the fact that 
that industry 
which is found- 


OTORDOM has broadened _ be- 
yond the realization of most 
motorists. It is taking unto itself a 
new aspect and the motorist or the re- 
pairman or the motor car dealer who 
would be up to date must keep in 
touch with these broader aspects of 
motoring. The internal combustion 
engine—the gasoline engine in the mo- 
tor car, the kerosene engine in the 
tractor, or the crude oil engine in the 
submarine—is the foundation of this 
broadened mo- 
tordom, which 
we may eall au- 
tomotivedom. 
The motor car 
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with the motor car. The society ex- 
panded its functions to include all the 
motive activities connected with the 
easoline engine or internal combustion 
engine and the name beeame the So- 
ciety of Automotive Engineers. 

If this war does nothing else it will 
be of value in bringing into being the 
widened use of mechanical power to 
accomplish the work that either is im- 
possille or inefficient when human or 
auimal power is employed. To such 
an extent is mechanical power sup- 
planting animal power of necessity 
that when peace comes there will be 
a still greater broadening of its scope 
rather than a return to the older and 
less efficient methods. 

Gasoline engines draw the guns on 
our battle front, bring the ammuni- 
tion for them, transport the men that 
tend them and the food for the men— 
horses are too slow. Gasoline engines 
speed our aviators over enemy terri- 
tory, and our U-boat chasers over the 
sea. Gasoline engines carry our courier 
along the farflung line of trenches— 
horses are to slow. Gasoline engines 
till our fields and transport the prod- 
ucts to market—horses are becoming 
too slow and inefficient. Gasoline en- 
gines in ever increasing extent are 
transporting the supplies to the wait- 
ing ships at the seacoasts. 

Most of this has come through the 
war necessity, but after the war these 
Same gasoline engines will be directed 
to the works of peace. The sdme con- 
siderations of saving in time and man 
power and foodstuffs and transporta- 
tion facilities that have dictated the 
use of the internal combustion engine 
in such great quantities in wartime 
will require their utilization 
war 1S over, 


when 


Cousins of the Car 

These first cousins of the motor ear are 
many in number and great in importance. 
With some of them everv motorist is fa- 
miliar. Others, perhaps, have never oc- 
eurred to him as having any association 
with his ear. Perhaps the most closely re- 
lated of these branches of the internal com- 
bustion engine family are the trucks, whose 
development was a direct result of the wide 
use of the motor ear. 
tractors, which 


Next, perhaps the 
about in an at- 
tempt to use motor cars for replacing 
horses in farm plowing. That they have 
developed a distinetive and separate indus- 
trv and have characteristics which vary 
widely from those of road passenger ve- 
hicles does not make them any less direct 
descendants of the motor car. Whether 
they draw one plow or sixteen, whether 


came 
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Looking out over the exhibits on one floor of the Overland 


they burn kerosene or gasoline, the same 
principles of construction and operation 
obtain, of course with minor though im- 
portant changes to fit them to their sphere 
of usefulness. 

The airplane was made possible. only 
through the development of the motor car 
engine. It is simply a motor car refined 
to the nth power. But not all of our auto- 
motivedom is transportation. The same 
principles which enter into the powerplant 
of the motor car are characteristic of the 
engines designed to remain in one place. 

Transportation through water has  be- 
come one of the chief functions of the in- 
ternal combustion engine, particularly in 
the smaller powers. Marine engines have 
taken wonderful strides since the develop- 
ment of the motor car, and most of these 
were due directly to developments of the 
motor car industry. 

Stationary engines are entering into our 
dailv life to a greater extent than ever 
hefore, particularly for those who live out- 
side of the citv and larger towns. We are 
using them to light our homes, pump our 
water, run our machine shops, grind the 
feed, sharpen our tools, do the washing and 
the milking. 

Thev mix the conerete to build our roads, 
they operate the elevators, they roll our 
grain. In many of these lines of work, sta- 
tionarv engines are just beginning to be 
generally recognized, but with the increas- 


‘ing need for the conservation of man 


power, whether it be on the farm, on the 
highway, or in the city, the value of the 
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internal combustion engine for doing bet- 
ter and more quickly what man or horse 
has done in the past will lead to a very 
rapid increase in its utilization 

It is logical that this broader idea of 
motordom should first have been presented 
to the world in a big way by America’s 
great Northwest. The idea is a compara- 
tively new one, just as the word ‘‘auto- 
motive’’ is a comparatively new word. It 
remained for the Twin Cities, St. Paul and 
Minneapolis, to hold the first automotive 
show ever presented to the world. It is 
true that the Twin-City dealers who staged 
the show did not have the word ‘‘auto- 
motive’’ in mind and that such ideas they 
may have had of staging an exposition em- 
bracing most of the applications of the in- 
ternal combustion engine to industry and 
the farm were hazy at the best. Never- 
theless, that is what they did, and the men 
who are responsible for it themselves are 
astounded at the results. Incidentally and 
because of the above, it is the biggest ex- 
position ever staged by the motor ¢ar in- 
dustry. It is bigger than the New York 
and Chicago shows put togéther.in the 
point of space, and in point of broadness 
of its appeal to visitors and prospective 
buyers it is far and away ahead of any- 
thing that has been attempted before. 

It really is automotive, which means that 
it includes nearly all the things that touch 
the motor car and the car owner and also 
it includes all of those products which 
successful dealers must be prepared to sell 
in the future and which successful repair 
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asembly building in which the Twin City show was staged 


men must be prepared to care for. There 
were cars, of course. There were trucks 
and tractors and accessories for these. 
Also there were airplanes, stationary en- 
gines, farm-lighting outfits, farm power 
machinery, marine engines, garage equip- 
ment. 

In some phases the show was more than 
an automotive one, because it incorporated 
many other of the big movements as well. 
There were exhibits which included every- 
thing from suffrage to silos, motorcycles to 
milking machines, airplanes to incubators. 
In fact, as one farmer from Montana ex- 
pressed it, all you had to do was to take 
off the roof, put on a horse race and have 
a state fair. 

People in the Northwest have waked up 
to this broadening of the industry. They 
have had to do it whether they wanted 
to or not. Distances are great in the 
Northwest; that means motor ears. Fields 
are big; that means tractors. Labor is 
searce; that means farm power machinery, 
power washing machinery, milking ma- 
‘hines, ete. 

The farmer who got his motor car from a 
Northwestern dealer was apt to go back to 
hat dealer when he found he neeeded a 
ractor. He was apt to go to that same 
dealer if he needed a stationary engine for 
bumping water for his stock or his house 
or for running his corn shredder and he 
vould go back to the same dealer when he 
ranted to talk about putting in electric 
ights. Consequently, many car dealers in 
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the territory around the Twin Cities and 
throughout the Northwest are taking on 
tractors, farm lighting systems, ete. 

That the Twin City dealers who put on 
the show last week had little conception of 
the broadness of their undertaking was 
brought out in its,title. It was christened 
‘*Twin City Autuv Show and Industrial Ex- 
position’’ and was based on the following 
premise, ‘‘If machinery will help release 
man-power for the Government—and it 
may—you owe it to the Government to 
take advantage of this opportunity.’’ 


Biggest One of Kind 


dpc CITIES, MINN., Feb. 9—The 
great Northwest has staged success- 
fully the biggest motor show and the first 
automotive show ever produced. This first 
attempt at an automotive show is not as 
complete as it might be logically, but it is 
sufficiently so to make it plain that motor 
exhibition in the great farming centers, at 
least, never again will be limited to motor 
ears or cars and trucks alone. The Twin 
City show is not only a motor show but it is 
a tractor show, a farm implement show, a 
truck show, a tractor accessory show, a 
farm power show, an industrial show and 
a food administration show. It is a five- 
ring automotive show and is being staged 
in the large Overland assembly building 
and occupies 286,000 sq. ft. of floor space, 
an area larger than that of the New York 





7 


and Chicago shows put together. There are 
388 exhibitors, forty-six of whom are show- 
ing cars and forty showing tractors. There 
are 120 accessory exhibits, thirty-five farm- 
power and house-lighting exhibitors, two 
airplanes, one marine engine, twenty-four 
of office equipment and 120 miscellaneous 
booths demonstrating everything from how 
to cook biscuits with rye flour to how to 
winnow seed oats. With all of this there is 
plenty of room and at no time were any of 
the three floors crowded, although the at- 
tendance for the week totaled 178,270. In 
only one respect does the automotive idea 


seem to have been overlooked, and that is 


that there is not a motorcycle exhibition, 
although one machine is to be seen as an 
incidental part of a booth showing other 
lines. Motor boats are not on hand, al- 
though marine engines are to be seen. 


The Northwest seems to have grasped 
the automotive idea if the attendance at 
the show is a criterion. Although the exhi- 
bition building is half way between St. 
Paul and Minneapolis and a three-quarter- 
hour ride from both, the attendance is far 
beyond that of any other year, nearly three 
times as great, in fact. In addition to the 
three floors which have been devoted to the 
exhibits the basement is employed in cater- 
ing to the visitors in other ways. Three 
separate restaurants are in operation in the 
basement and there is a dancing pavilion 
and a moving picture show. The latter is 
operated by the Government, and its chief 
function is food conservation propaganda. 

Farmers and out-of-own dealers bring 
their families to the doors at 10 o’clock in 
the morning and have to be shooed out at 
10 o’clock at night. This is made possible 
only by the diversity of the exhibit and 
the opportunities for relexation which are 
offered. 


Total Attendance 178,270 


Minneapolis, Minn., Feb. 9—After run- 
ning seven days the big automotive show, 
held in the large Overland storage building, 
came to a successful close tonight with a 
total attendance for the week of 178,270, as 
compared with an attendance of 67,000 for 
the show a year ago. The present figures 
entirely dispel any question as to the neces- 
sity of war shows, but they also indicate 
how desirable it is to have an automotive 
show that is one with ears, trucks, tractors 
and the thirty-two other applications of the 
internal combustion engine which were on 
exhibition. It was the broad automotive 
idea that was responsible for the un- 
precedented crowds, and undoubtedly next 
year the Twin-City people will have a better 
representation of motorcycles and air- 
planes, as well as motor boats and small 
stationary gas engines, all of which fall 
within the automotive circles. 


During the middle of the week the great- 
est interest was in tractors and trucks, and 
the forty different tractor makers present 
did a good business. There were retail 
sales, and many agencies were placed. One 
tractor maker admitted selling 70 per cent 
of his output through motor car dealers, or 
automotive dealers, as they soon will be 
known. Several of the largest Minneapolis 
distributors recently have taken on tractor 
accounts and are planning a campaign with 
the 150,000 Minnesota farmers and the 
farmers of the Dakotas and Montana. 

Estimates of show sales mean more at 
the Twin-City show than they did at a Chi- 
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A Paige exhibit from the automotive Twin-City exhibition 


eago or New York show, and reports of at 
least 200 tractors being sold give some in- 
dication of the interest. The fact that over 
9,000 dealers were registered by Thursday 
night was best proof of the increased inter- 
est in the show. These dealers came from 
all parts of the four states that make up 
the 400,000 square miles of Twin-City ter- 
ritory, an area that is roughly six times as 
large as the six New England states com- 
bined, an area larger than all France or all 
xermany. This area would accommodate 
all our 104,000,000 people and the popula- 
tion per square mile then would be but 
about as dense as in Massachusetts. 

The truck show did not attract so gen- 
erally as the tractor one, perhaps due to the 
greater novelty of the tractor. Truck sales 
were made but in relatively small numbers 
and these confined to the Twin Cities. 
Various estimates have been made as to the 
value of ear sales, figures going as high as 
$1,000,000, but nothing definite can be com- 
puted further than that there were many 
retail sales and not a few dealer accounts. 

The growing importance of the Twin 
Cities in automotive life was emphasized 
by the Society of Automotive Engineers’ 
dinner of the Minneapolis section Wednes- 


day evening, when over 150 sat down. The 
dinner was followed by a discussion on 
tractor fuels, which turned into a discus- 
sion on the merits of hot-spot manifolds for 
burning kerosene in tractors. Already 
Minneapolis and Kansas City have been 
added to the winter cireuit of S. A. E. 
meetings. The tractor makers in the Twin 
Cities are sure to make a big success of the 
Minneapolis section, which is the baby sec- 
tion of the 8. A. E. 

Dealers’ meetings during the week were 
better attended than in former years, and 
while the number of dinners was not great 
those held were good ones. Generally sev- 
eral factory represenatives were present 
and good talks on general conditions were 
given. No better opportunity could have 
been desired to get the dealers into the true 
war spirit than during show week. 


Cars in Northwest 


reap MINN., Feb. 9—Con- 
sideration of registrations in the great 
Northwest served by the Twin Cities logic- 
ally is accompanied by an explanation of 
the registration system used by Minnesota, 
the registration for which alone out of the 
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400,000 square miles of the territory stood 
at 184,600 Jan. 1 of this year. Licenses in 
Minnesota are for a period of three years. 
The license is issued to the owner, not to 
the car. The man who trades a used car 
as part payment for a new car of another 
make retains his license tag and puts the 
new car into service without further cere- 
mony. The used car may be sold to a man 
who is buying his first car. It then re- 
ceives an entirely new license. Approxi- 
mately 54,000 new licenses were issued last 
year. 

Registrations for Minnesota during 1917 
showed an enormous balance in favor of 
the farmer and small town resident as 
compared with the city man. Approxi- 
mately half of the cars are owned by 
farmers. The ratio of cars per capita fa- 
vors the farmers. Whereas there is one 
ear for every fourteen persons in St. Paul, 
Minneapolis and Duluth, outside of them 
there is one car for every twelve persons. 
In all 73,900 cars are owned by the farmers 
of the state, and 75,000 farmers are yet to 
buy ears. As the sale of cars in the state 
during the last calendar year approximated 
40,000 cars, the farmer demand alone at 
this rate should absorb this allotment for 
the next two years. 

Figures compiled by the Farmer place 
the population of the three large cities of 
Minneapolis, St. Paul and Duluth as 750,- 
000 of the total state population of 2,500,- 
000. Nearly a third of the population then 
is placed in these cities, and the registra- 
tion of cars in them is 25 per cent of the 
total state registration. An analysis of 
the state registration shows that the ma- 
jority of the cars in the state are owned 
in the smaller cities and towns, that 41 per 
eent of the cars are registered in towns of 
1000 population and less, and that 65 per 
eent of the cars are registered in towns of 
5000 population and less. 


New Cars in 1917 


The state bought 40,000 cars during 1917, 
a larger number than in any previous year, 
an increase of 15 per cent as compared to 
1916. Motorists had estimated the regis- 
tration at 200,000 by the first of this year, 
but the difficulty of getting cars during 
the selling seasons of the last two years 
made this impossible. The cars could have 
been sold if they had been available. Reg- 
istration totals for each year since 1909, 
when registration started, are: 


IPA ST eer Tee re ee ee 7,000 
Re ee ee ee 12,500 
EP ees eee ee ee ee 19,000 
ee ee eee ee 28,400 
DE £666 ab 24 ew 6a Wise 0 wes 5,800 
ST Te Te Tee Tee Tee 68,500 
tt 6h. bieseb de BeRDA C4 EG OOS 94,00 

i CLieegetebaetihe «aeene 138,000 
Pe rrrrrrevT Teeter eee 184,600 


These figures indicate a steady increase 
each year for the eight seasons, with three 
prominent increases in sales from one sea- 
son to the other, from 1914 to 1913; from 
1916 to 1915, and from 1917 to 1916. The 
last year, 1917, represents an increase of 
40 per cent, from 132,000 to 184,600 at cor- 
responding dates. 


The distributing territory known as the 
Northwest must be seen to be appreciated. 
It embraces in the four states, Minnesota, 
the two Dakotas and Montana, nearly 400,- 
000 square miles. This represents a larger 
area than all of France. It is practically 
six times as large as the New England 
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states served by the Boston distributors. 
James J. Hill once gave a good indication 
of the area served by the Twin Cities. He 
said that if you take the map of the United 
States and with the Twin Cities as the 
center of a circle that cuts Jacksonville on 
the Southeast, that circle on the west will 
not be outside of the Minneapolis-St. Paul 
territory From Minneapolis west you 
have a 36-hr. railroad trip and you are still 
in the territory. It is no wonder then that 
Twin-City motor car distributors cannot 
drive their cars overland even from the 
Twin Cities to their faraway dealers. 


The number of motor cars has been in- 
creasing throughout the Northwest. In 
South Dakota alone registrations for 1917 
increased more than 50 per cent as com- 
pared to 1916. Last year the state regis- 
tered 67,154 cars, including both passenger 
ears and trucks, as compared to 44,271 in 
1916. <A total of 100,000 registrations for 
this year is expected. North Dakota ran 
a close second to its sister state, registering 
62,994 ears. 


Thinking automotively the Twin City 
territory, while holding large possibilities 
for motor cars, offers the great market in 
farm tractors and motor trucks, as well as 
house-lighting outfits and other applications 
of the internal combustion engine. With 
150,000 farmers in Minnesota alone and 
with the average crop value per farm in 
1917 of $2,868, there is no question as to 
the possible tractor market that remains 
to be developed, and it is not surprising 
that Minneapolis tractor builders consider 
the city a good center for manufacture. 
The average farm size is 177 acres, which 
is well suited for the three-plow tractor as 
made to-day. In the Dakotas and Mon- 
tana average farm sizes are much larger, 
permitting the use of the largest type of 
tractor, those pulling as many as ten or 
twelve plows. 


Great Tractor Market 


Crop conditions in all four of the North- 
west states represent a higher money value 
than in any previous year, in fact, the crop 
valuation in the four states is nearly 60 
per cent above that of 1916. Government 
figures place the crop valuation at $1,019,- 
272,000, a new record. Some meaning is 
read into these figures when they are com- 
pared with past seasons. The 1916 crop 
valuation was but $649,297,000, and other 
crop valuations are: 


a Serer ere $1,019,272,000 
setae eetexew eee? 649,297,000 
PE cittts kee tans eae 618,456,000 
ME «tb eeas ear vanwes 479,055,000 
ee ee ee 435,082,000 
PE os 064085 e¥ en 0H 0% 455,722,000 


Tractor makers in the Twin Cities are 
working at capacity, and factories are 
being added to in order to speed up pro- 
duction as fast as building work can be 
pushed. Emerson-Brantingham is adding a 
stock warehouse, the steel framework of 
which is up. The company has 600 em- 
ployes working exclusively on tractors, and 
will produce approximately 3000 machines 
this year. A new engine-testing room with 
eleven engine-test stands is being fitted 
up. In this test the engines will be run 
with their complete tractor equipment, in- 
cluding radiators. 

The Minneapolis Steel & Machinery Co., 
which manufactures the Twin-City tractor, 
has just completed a new testing labora- 
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Part of the decorations with the food exhibit in the distance | 


tory fitted with a 100-hp. Sprague electric 
testing dynamometer. There are two test- 
ing stands, one at each end of the Sprague 
unit, to permit of having two engines 
worked on, one under test and the other 
being prepared for test or otherwise used 
as needed. The Sprague unit is made for 
100 hp. at 500 r.p.m. and will serve for 
high-speed work up to 2000 r.pm. The 
new building 1s a brick structure, with tile 
floor and fitted with all modern conven- 
iences, including 100-gal. gasoline tank, 50- 
gal. kerosene tank, ete. 

The Gray Tractor Co. has been busy with 
export orders, and already has shipped 160 


tractors to France, has forty more await- 


ing shipment and a large order yet to com- 
plete. The company is assembling two ma- 
chines per day at present. 

»  Wileox-Bennett Carbureter Co., 
makers of kerosene carbureters and the 


Bennett air cleaner for tractors and trucks, 
is busy in both of these devices. 


Tractors on Kerosene 


INNEAPOLIS, Minn., Feb. 8—Though 
M it started out as a paper on tractor 
feuls, the paper presented at the regular 
monthly meeting and dinner of the Min- 
neapolis section of the Society of Auto- 
motive Engineers soon became a discussion 
on hot-spot manifolds for kerosene-burning 
tractors. One hundred and fifty attended. 

Prof. Mowry of the State Agricultural 
College took the stand that the increased 
use of kerosene and heavier fuels is more 
dependent on engine designers than on ¢ar- 
bureter or manifold makers. From a ques- 
tionnaire of 400 tractor owners in Min- 
nesota it was found that none of them was 
ising distillate or motor spirit in his 
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The tractors appeared in strong numbers at Twin-City and helped make it the automotive show that it was 
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mniachine. The majority replied as using 
kerosene, less than 12 per cent using gaso- 
line except for starting. The fact that 
many of these owners are not satisfied with 
the performance of their machines on kero- 
sene was indicated by the fact that only 40 
per cent of them agreed that they would 
recommend tractors to their neighbors. This 
was apparently not due to the cost of main- 
tenance, because Professor Mowry showed 
figures in which the average maintenance 
or repair cost for 200 tractors in the state, 
all of which were less than three years old, 
was $28.05 per tractor, an unexpectedly low 
figure. No figures were given to show the 
average number of days these machines 
worked per year. 

Professor Mowry quoted figures from 
tests made by his university on kerosene 
fuel with hot-spot manifolds. The tests 
were made with a four-cylinder, L-head en- 
gine with a removable head and the dura- 
tion of the test was 1 hr. Water tempera- 
tures ranged from 190 to 212 deg. 

The test with the Clapper manifold was 
made at an engine speed of 750 r.p.m. and 
the dilution of the crankcase oil due to 
kerosene cutting the oil film on the cylinder 
walls and getting past the piston into the 
crankcase was fro lb. 

With the Holley vaporizer the engine was 
run at 850 r.p.m. to get the same horse- 
power and the crankcase dilution was ¥% Ib. 

With the Duplex manifold an engine 
speed of 820 r.p.m. was necessary to give 
the power and the crankcase dilution was 
to lb. 

Manifold Tests 

In some manifold tests the engine did not 
run the 1 hr., but stopped after 35 min. due 
to pre-ignition. 

W. G. Clark, engineer of the Wilcox-Ben- 
nett Caibureter Co., maker of the Bennett 
kerosene carbureter, who has just returned 
from a three months’ investigation trip 
among tractor farmers from Texas to 
Montana, in opening the discussion de- 
clared that the situation with the farmer 
so far as burning kerosene in tractors is 
concerned is much more serious than tractor 
makers generally imagine, due to tractor 
makers selling tractors that are supposed to 
burn kerosene satisfactorily but which is 
not being done by the farmers As a result 
farmers in many sections are beginning to 
look with little favor on kerosene as a 
tractor fuel. 

Mr. Clark held that tractor makers are 
apt to rely too much on laboratory testing 
and experimentation methods, rather than 
getting out in the field. Mr. Clark held that 
the hot-spot manifold is not the solution 
of the kerosene problem because it increases 
the temperature of the mixture too high 
and cuts down the volumetric efficiency of 
the engine so that from 25 to 30 per cent of 
the engine power is lost. To avoid this 
high volumetric loss it is necessary to con- 
trol the heat so that at light engine loads 
there is much more heat so as to avoid 
loading up and condensation and at open 
throttle work, when there is a high mixture 
speed into the engine, not so much heat is 
needed, because the speed of the gases pre- 
vents condensation. Unless some form of 
heat regulation cares for these conditions 
the hdt-spot manifold does not solve the 
kerosene problem. He cited examples where 
farmers had complained to tractor makers 
that their tractors wéuld not handle kero 
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sene, although advertised to do so, and 
quoted letters in which these tractor makers 
practically admitted that they would not 
by recommending to the farmer that he use 
gasoline instead. 

Mr. Clark contended that double mani- 
folds will not give satisfaction because the 
entire charge is not heated evenly and so 
the mixture entering any two cylinders goes 
in at a different temperature and uneven 
power results. High volumetric and power 
loss due to putting the gases into the cyl- 
inders at too high a temperature to prevent 
condensation of the kerosene results in en- 
gines that are too large for the job. This 
means added tractor weight, which is not in 
keeping with the present trend to reduce 
weight wherever possible. Farmers are be- 
coming more educated to explosion engine 
performance and are becoming restive with 
the use of larger and heavier engines than 
are necessary. 

Where too great heat is used in the mani- 
fold there is in addition to an uneven dis- 
tribution to the cylinders a cracking of the 
kerosene, which results in carbon deposits. 
This gives a smoky exhaust and kerosene in 
the crankease. The high heat that cracks 
the kerosene is to be avoided. 

To avoid crankcase dilution it is neces- 
sary to get as nearly a dry gas as possible 
with kerosene. Heat coupled with speed of 
gas travel through the manifold is neces- 
sary to avoid condensation. The less heat 
used the better. The distinction has not 
been drawn fine enough between an engine 
that will run on kerosene and one that will 
burn kerosene. It is not hard to get an 
engine that will run on kerosene, but to get 
one that will efficiently burn kerosene is 
quite a different problem. The engine de- 
signers must work hand in hand with the 
earbureter and manifold makers and other 
accessory makers before the kerosene en- 
gine will be perfected. 

Spark Plug Service 

At present spark plugs are giving very 
satisfactory service, Mr. Clark citing cases 
where plugs have been used for two and 
one-half years in a tractor without chang- 
ing. 

With regard to lubricating oil the con- 
sensus of the engineers present was that the 
lubricating oil that is best for the burning 
of gasoline is best for kerosene and that 
where very heavy oils are used with kero- 
sene it is just that they will withstand the 
action of unburned kerosene a little longer 
and so postpone the dilution of the crank- 
case oil, 

KE. R. Greer, Emerson-Brantingham en- 
gineer, thinks that the hot-spot manifold to 
accomplish its object must have made some 
form of heat control and because of this 
gives too much heat at present with full 
load and so euts down the volumetric effi- 
clency and horsepower of the engine, where- 
as less heat is needed at full loads. By 
controlling the heat in such manifolds it 
would be necessary to have regard to the 
speed of travel of the mixture in the mani- 
fold as well as the temperature of the mani- 
fold. When there are high gas speeds with 
open throttle less heat is needed—in fact, 
you want to get the gases in as coo: as pos- 
sible to keep your power up, but when the 
throttle is closed on light loads ‘and the 
manifold gas speed is cut down you must 
ave added heat to prevent loading up and 
condensation. 
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Forty Tractor Makers at Kansas City 


Third Annual Show, Held in Special 
Building, One of Largest Ever Staged 


ANSAS CITY, Mo., Feb. 11—Special 
K telegram—The third annual farm 
tractor show opened here to-day with forty 
different makes of tractors exhibited in a 
special one-story frame building erected 
for the purpose, which is a great improve- 
ment on the tent used for the last two 
vears. The present show is one of the larg- 
est tractor exhibits ever staged in this 
country, but while the majority of the lead- 
ing makers are represeited there are sev- 
eral important makers not here. 


The exhibit shows a very great change 
in design in the last year, the two most 
notable lines of improvement being the re- 
duction in weight and inclosing of parts 
to protect them from water and dust. The 
influence of motor car design is seen plain- 
ly in many new models and in improve- 
ments on old models. There is shown a new 
Trojan tractor which might be designated 
as the first tractor built with a live rear 
axle design and with all parts as com- 
pletely inclosed, in which use is made of 
60-in. rear driving wheels, and yet not 
having the pressure on the teeth of the 
gears higher. In a word what was declared 
a year or two ago as the impossible in trac- 
tor design has been accomplished. In this 
Trojan tractor is used the Foote gearset 
and rear axle and rear wheel design, and 
as the Foote company manufactures parts 
for all concerns wishing to buy same there 
will not be any restrictions on the new de- 
sign shown here for the first time. 


There is a very marked tendency to the 
use of four wheels instead of three, and 
the single front wheel in tractors is almost 
at an end. It is rumored that some of the 
important concerns using the single front 
wheel have new designs in which two front 
wheels for steering are used. 


Tendency in Wheels 


There is also a notable tendency toward 
the use of larger diameter front wheels for 
steering. The reduction of weight is very 
apparent in not a few models. One con- 
cern which has a new model not shown here 
has succeeded in cutting 2200 lb. out of its 
tractor, which has been done largely by a 
new design of gearset in which forged 
gears are used and by improving the de- 
sign of the rear wheels and both axles. 
The weight has not been cut out of the en- 
gine and there has not been any added cost 
by the weight reduction, but the company 
further estimates that nearly 600 lb. more 
eould be cut out of the weight if the maker 
would accept a $50 increase in the manu- 
facturing cost. Other makers have changed 
the rear wheel designs with a eut in weight 
in the bargain. 


Parrett has a new tractor, similar in de- 
sign to the present one but with a new 
design of gearbox, giving three forward 
speeds instead of two. It has inclosed in- 
ternal gear drive to the rear wheels, which 
gives a lighter construction. In this new 
model a new type of Buda engine is used, 
which has forced-feed oiling to all of the 
engine bearings and also has detachable 


eylinder heads. The price is $125 more 
than the old model. 

Each year sees the average tractor tend 
to the three-plow machine, although the 
four- and six-plow machines still have a 
following. The three-plow job is the one 
with the greatest field. There are fewer 
of the huge traction engine types pulling 
ten or twelve plows than a year ago. 

The use of the four-cylinder engine has 
made much greater progress in the last 
year than was expected. It is now the 
recognized type of tractor engine, and the 
two-cylinder opposed design and the two- 
eylinder twin design are not so strong in 
totals as a year ago. | 

Remy is another example of how the mo- 
tor car industry is working into the tractor 
field and is showing for the first time a spe- 
cial electric motor governor and also a 
water- and dust-proof magneto, which is 
exhibited operating in a bell jar through 
which passes a veritable cloud or dust and 
also in a basin of water with a spray con- 
stantly playing over the magneto. Remy 
shows a complete tractor electrical system, 
including the electric governor, a gen- 
erator and combined ignition and also a 
special starter, which is soon to be equip- 
ment on a new tractor design. This indi- 
cates the entry of the thin edge of the 
wedge in the extended use of electric equip- 
ment on tractors. The possibility of women 
and perhaps maimed soldiers having to op- 
erate tractors lends importance to the de- 
sirability of having tractors as easily op- 
erated and controlled as possible. 





FORD SPEEDS UP TRACTORS 

Dearborn, Mich., Feb. 11—Henry Ford 
& Son are completing the order of 7000 
tractors for the British government and 
are turning these tractors out at the rate 
of sixty a day. Six thousand of these 
tractors are completely assembled, while 
the other 1000 aré made in service parts. 

Henry Ford & Son, Dearborn, Mich., 
have placed an order with the Hercules 
Motor Mfg. Co. of Canton, Ohio, for 65,000 
engines for the Ford tractor to be de- 
livered at rate of 100 a day when produc- 
tion reaches its normal output. They are 
to be shipped to Cork, Ireland, where Hen- 
ry Ford & Son have an assembly plant. 
Newspaper reports to the effect that this 
order was placed by the Ford Motor Co. 
are incorrect. 





U. S. MAIL BY AIR! 


ASHINGTON, Feb. 12—An airplane 
W mail service between Washington, 
Philadelphia and New York with a sched- 
ule of a round trip per day will soon be in 
operation, according to plans made public 
to-day by Postmaster General Burleson. 
The postoffice has asked for bids for con- 
struction and provision of 5 airplanes to 
be used in the establishment of an air 
route for delivery of first-class mail. It is 
expected the service will be increased later. 
The War Department has arranged to re- 
lease a sufficient number of Hispano-Suiza 
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150-hp. motors to equip the planes. Bids 
will be opened February 21 and the con- 
tract awarded to the bidder whose ma- 
chines meet the service tests of the War 
and Navy Departments. The airplanes 
and parts are to be delivered at such points 
in Washington, Philadelphia and New 
York as the postoffice designates, not later 
than April 25. #he contractor will also be 
required to furnish in addition to the five 
planes, a sufficiémt stock of spare parts and 
to have in vealiire a sixth airplane. He 
must detail to the Postoffice Department 
a supervisor for three months to try out 
the aviators and mechanics in the opera- 
tion of the planes. Stipulations include 
that the machines must be capable of car- 
rying 300 pounds of mail matter a distance 
not less than 200 miles without stop, maxi- 
mum speed of 100 m.p.h., minimum of 45 
m.p.h. and climbing speed of 5000 feet in 
ten minutes. The Government will make a 
special postage rate not exceeding 25 cents 
per ounce for the transmission of mail by 
the air route, and will guarantee to observe 
a regular time schedule. 


HAL COMPANY IS SUED | 

Cleveland, Ohio, Feb. 12—Suit has been 
filed in Federal Court here against the 
Hal Motor Co. asking that the company be 
declared involuntary bankrupt. The peti- 
tioners are presenting claims amounting 
to $1,500. They are the Universal Machin- 
ery Co., the Keyless Auto Clock Co. and 
the C. H. Hanson Co. 

The report which is to the effect that 
Frank Willis has resigned from the HAL 
company as president is denied by Mr. 
Willis. He states that a meeting was held 
recently at which discussion was had as 
to whether the company should liquidate. 
No final decision was arrived at, it appears 
probable that the liquidation will occur. 


CHALMERS REDUCES COMMON STOCK 
Detroit, Feb. 9—At the annual meeting 


of the Chalmers Motor Corp. the authorized 
common stock was reduced from 532,000 
shares of no par value to 400,000 shares. 
The 132,000 shares thus decreased was 
authorized stock in the treasury and unis- 
sued. The board of directors elected are 
the following: Jules S. Bache, J. Horace 
Harding, Hugh Chalmers, Henry E. Butler, 
George C. Van Tuyle, Jr., Joseph H. Clark 
and W. P. Kiser. Hugh Chalmers is chair- 
man of the board. The office of the presi- 
dent is vacant at present: H. E. Butler is 








vice-president, John Flint treasurer and 


Jaeques 8. Cohen secretary. 

The fiscal year was changed from the 
calendar year to the year ending July 31 to 
conform with that of the Maxwell Co. 





MUTUAL MOTORS PLANT SOLD 

Jackson, Mich., Feb. 9—The purchase 
of the Mutual Motors buildings by the 
Susquehanna Finance Corp. of Buffalo, 
N. Y., winds up the affairs of the company 
which made the Marion-Handley, Marion, 
and Imperial motor cars. The sale of the 
plant for $212,000 will enable the referees 
in bankruptcy to pay about 30 cents on the 
dollar of the outstanding obligations. The 
plant has an interesting history from the 
standpoint of the motor industry and is one 
of the best known factory buildings in 
Jackson. It was known for many years as 
the old Purifier plant, having been built 
in the eighties by the George Smith Mid- 
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dling Purifier Co. The next occupant was 
the Imperial Wheel Co.;-which in turn sold 
the building to the Buick Motor Co. It 
was used for making Buick ears until the 
construction of the shops at Flint, Mich., 
after which it became the home of the 
Buick racing crew. On the formation of 
the Imperial Automobile Co., the plant 
was taken over by them and finally sold 
to the Mutual Motors Co. 





TO BUILD NASH QUADS 

Chicago, Feb. 12—Arrangements have 
been made whereby the Nash Quad four- 
wheel-drive and, steer trucks are to be 
manufactured fox the Gov@rnment by Na- 
tional and Premier of Indianapolis, Paige- 
Detroit Motor Car Co., Detroit, and the 
Hudson Motor Car Co., Detroit, under the 
Nash Motor Co. patents. It is understood 
these are for the Ordnance Department 
and are to be produced in large numbers. 
Tooling and equipment of the four fac- 
tories to manufacture under license is go- 
ing forward and production will start as 
soon as possible. 

Paige and Hudson each will make two 
thousand, starting delivery in April. Nash 
has turned over all blueprints -necessary 
and has contributed patent rights. The 
number called for in the National and 
Premier orders has not been given out. 





TO INSPECT LIBERTY ENGINES 

Detroit, Feb. 11—D. McCall White, vice- 
president and chief engineer of the Cadillac 
Motor Car Co.; H. M. Crane, of the Wright- 
Martin Aircraft Corp., and John Wilkinson, 
vice-president and consulting engineer of 
the H. H. Franklin Mfg. Co., have been 
appointed a committee of three to super- 
vise all testing work on the Liberty air- 
plane engine. The duties of this committee 
are wide in scope, and they will pass final 
judgment on the engine, making their re- 
ports and recommendations direct to How- 


ard Coffin, chairman of the aircraft board. 
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Fifty Trucks for New Inter-City Route 


Detroit, Cincinnati, Cleveland, Toledo 
and Chicago on Itinerary of Company 


ETROIT, Feb. 11—Detroit, Cincinnati, 

Cleveland, Toledo and Chicago will be 
connected by an inter-city motor truck line 
within sixty days if plans now under way 
mature successfully. A Toledo coneern 
known as the National Motor Transport 
Co. is planning to put fifty trucks into 
operation in two months, and as soon as 
these are in successful operation to add 
100 more. It is expected that 150 trucks 
will be. on the road in ninety days. F. V. 
McCormick, of Detroit, is in Toledo 
organizing the company. It is stated that 
twenty-five men, most of whom are Toledo 
business men, are interested, and it is ex- 
pected to incorporate soon for $1,500,000. 


The routes between the five cities have 
been mapped out and test trucks have been 
sent over the roads that show that fast 
time can be made. According to tentative 
schedules, the distance from Toledo to De- 
troit will be covered in 6 hr.; from Toledo 
to Cleveland in 12 hr.; Toledo to Cinein- 
nati in 18 hr., and Toledo to Chicago in 
24 hr. 

The truck equipment will be decided 
upon as soon as the board of directors is 
organized. Traffic Commissioner H. G. Wil- 
son, of the Toledo Commerce Club, has 
taken the matter up with the Interstate 
Commerce Commission and has been as- 
sured that charges made by the truck com- 
pany will not be interfered with, at least 
until after the war, as the Government 
favors the establishment of such transport 
companies now to relieve railway conges- 
tion. The same assurance has been given 
by the Ohio Public Utilities Commission. 
It is planned to run the trucks in trains 
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of five each, and it may be that branch 
lines will be established along the routes 
later. All kinds of parcels, express and 
freight will be carried. 





CLEVELAND-DETROIT BY TRUCK 

Detroit, Feb. 11—The local traffie de- 
partment of the Board of Commerce has 
received a letter from the Highway Motor 
Transport Co. of Cleveland asking for 500 
tons of Detroit commodities to carry to 
Cleveland as soon as possible. The company 
has already 500 tons of Cleveland goods 
awaiting truck transport to Detroit. It is 
planned to operate these trucks in trains of 
from eight to twelve each, each truck being 
capable of carrying 6% tons. The rate from 
Detroit to Cleveland will be $1.35 per hun- 
dred, and the trip each way will take not 
longer than three days, according to plans 
of the company. 





MAXWELL TRUCK ENDS RUN 

New York, Feb. 11—The Maxwell truck 
which left New York Dee. 1 on an endur- 
ance and demonstration run has reached 
its destination at Washington after cover- 
ing 2488 miles by way of Philadelphia, 
Washington, Richmond, Atlanta, Ga., to 
Jacksonville, Fla., and return through Sa- 
vannah, Augusta, Columbia, 8S. C., Raleigh 
and Richmond. The run was made entirely 
under the supervision of the American 
Automobile Association, James A. Hem- 
street being official observer, and the offi- 
cial sanction, No. 1080. The average gaso- 
line consumption was 10.56 m.p.g., though 
in places this was as high as 15.1 m.p.g. 
The average consumption of oil was 2.0497 
qt. a 100 miles and of water 1.354 pt. a 100 
miles. 

During the entire run the weather was 
unfavorable, the temperature ranging from 
30 deg. above to 12 below zero. The total 
load transported was 2039 lb. and during 
the run no adjustments except minor ones 
on carbureter and gasoline feed line were 
made. One coil radiator spring and one fan 
belt were replaced. The vehicle was a stock 
Maxwell, 1-ton truck. 





PRICES OF PACKARD TRUCKS 

Detroit, Feb. 12—The following new 
Packard truck prices will be effective 
March 1: | 


rT ere See Ce $2,650 
SIN 4 ka ene e ok bes ook 3,000 
aaa ieee a oa Mas hee a 3,400 
hhc han ON sees a keeles 4,100 
NE es seek ee Wade hee es waa 4,450 
a eT eye ee ee 0,150 
OEE ee er ee See 5,400 





FORTY TRUCKS REACH SEA 

Buffalo, N. Y., Feb. 9—Another train of 
forty 2-ton trucks has reached the sea- 
coast from Buffalo, N. Y., with Captain 
George Gray and ninety members of the 
Third Motor Truck Co. of the Twenty-third 
United States Engineers in charge. It is 
probable the entire outfit soon will embark 
for France. 
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Automotive Shows Coming 


HE Twin-City show last week demonstrated that the new 

word ‘‘automotive’’ already has taken broad hold of the 
masses and that there already has sprung up unconsciously an 
automotive industry that is with us before we are well aware 
of it. Never has a Twin-City show pulled greater attendance. 
The motor car could not possibly have drawn the crowds alone. 
The motor car and truck together could not have succeeded. It 
required the automotive combination, namely, cars, trucks, 
tractors, house-lighting schemes, etc., to build up that great tidal 
wave of interest that dominated Minneapolis and St. Paul all last 
week. The tractor exhibits drew thousands who were not suffi- 
ciently interested in the car or the truck. The interest seemed 
to be first in the tractor, then the truck, then the car and lastly 
the accessories and other industrial lines. 


e% ® 


HEN the public unconsciously combines in its mind tractors, 
W trucks, cars, motorcycles, motor boats and farmhouse-light- 
ing systems, the automotive regime has taken hold of the public 
pulse. This time the public linked all these automotive indus- 
tries together before it was really aware of the interconnection 
among them. It was just necessary that they should come to- 
gether. It was evolution. It was not a forced coming together, 
but a natural one. The coming together started first in the 
minds of the people, the farmer if you choose. He first bought 
the motor car and mastered the explosion engine. It was very 
natural for him to buy the electric house-iighting system with 


its explosion engine. It was equally natural for him to buy 
the Ford converter or perhaps the motor truck. You could not 
be surprised at him taking up the farm tractor. He will buy 
the motorcycle and where he can use it he will get the motor 
boat. All these industries incorporate the explosion-type engine, 
whether it burns gasoline or kerosene. All these engines use 
spark plugs; they use lubricating oils; they have ignition sys- 
tems; they have pistons and piston rings and valves and valve 
springs and camshaft, etc. In a word this automotive family is 
tied together by the internal combustion engine, or eall it the 
explosion engine or the gasoline engine. 
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HE automotive dealer is now with us, just as the farmer has 

become an automotive user. The dealer who sells the farmer 
a car now is selling him a truck and is selling him a house-light- 
ing outfit, will sell him a tractor, later will sell him a motorcycle 
and perhaps a motor boat, and any other automotive apparatus, 
such as motor lawn mower, ice cutter, ensilage cutter, grain 
grinder, etc., etc. The automotive dealer has arrived. Already 
many dealers realize that they are already such. Some realize 
that they are becoming such and many have yet to be convinced 
that they are destined to be such. This automotive change is 
one of the evolutions that power as furnished by the explosion 
engine is bringing about. The war has accelerated the transition. 
Do what you may the movement cannot be stopped. It is one of 
the stages of evolution in transportation and the substitution of 
mechanical power for animal power. 


The Luxurious Horse 


O-DAY, instead of its being a luxury to own a farm tractor, 

the farmer is making it a needless expense to keep horses. 
The horse is the farm luxury to-day, if the word luxury is inter- 
preted to mean using a power on the farm that is costly. Gen- 
erally luxury and wealth have been synonymous. Anything that 
costs a lot of money was a luxury. A luxury has been looked 
upon as something costing a lot of money. 
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OOK at the horse and his cost to the farmer to-day. The 

figures here are given, by a farmer in Minnesota. This 
farmer has not yet purchased a tractor, but the figures are those 
given by him and not figures foreed upon him. They furnish 
ideal proof of the fact that the horse is to-day more expensive 
than the tractor. They add more proof to the statement that 
in these days of food shortage and shortness of farm help, it is 
too costly for the farmer to keep a horse when it calls for 5 
acres of useful land to feed that horse. The farmer in question 
has eight horses on his 240-acre farm, but in the following 
calculation we have reckoned on five only, as the other three 
were colts and one horse used for driving to town. 
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(): this man’s farm each horse eats 100 bu. of oats per vear 
and 3 tons of hay., Oats are worth 80 cents a bushel and hay 
$15 per ton. 





Oats for one horse per year......................-$ 80 

SE TOR GS ROCRS WOE FONE o.oo noon c csies ewes cccces 45 

Oats and hay for five horses per year.............. 625 
2 ® 


F this farmer used a tractor, and these are figures given not 


by a tractor maker but by another farmer, the cost would 
be as follows: 





POO BOP MORES. occ cccccccseccoes 900 gal. kerosene 

eR iii csc cide cewesive 100 gal. kerosene 

Harvesting 200 acres............... 100 gal. kerosene 

DPAGRIEE DOO SSTOS. 2 ii.0 2 cece cccces 100 gal. kerosene 
BOOMS kc0se ipumaehahawe.iadedns 800 gal. 

Kerosene costs at 10 cents per gal...............0. $80 

IY ia ak WIIG Sa wide 6.0 bo 0 vo Ew sss oe oO 20 
a a a i a he yw ate $100 
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F we subtract from the horse cost of oats and hay the cost of 
kerosene and oil we have $525 balance to be used in keeping 

the tractor in repair during the year and also to allow for depre- 
ciation. Last week a professor from a university in Minnesota 
gave repair cost on 200 tractors operating in Minnesota for a 
pericd of three years, and the average yearly repair bill was 
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$28.50. If all tractors were as cheap to operate, there would 
remain a margin of nearly $500 per year in favor of the tractor. 
Rm &® 


0" course there are a lot of other expenses that are not taken 
in, such as interest on investment and a great many other 
items. You can secure a good three-plow tractor for $1,500 and 
the five horses at the present market are worth $150 each, or 
$750 for the bunch. Horses to-day are very cheap. Had the 
figures been taken two years ago the horse valuation would have 
been nearer $1,200. 
Rm ® | 

5 Sere same farmer declared that the great value to him of 

a tractor cannot be shown in dollars and cents. With the 
tractor he can raise better crops because he can work more land, 


Reducing 


|" requires no better proof that progressive tractor makers 
realize the light-weight tractor is as desirable as the light- 
weight motor car or the light-weight motor truck than that some 
of the leading and also progressive manufacturers are revising 
their models and in the new models weight reduction is one of 
the prime considerations. In some of these new models the 
weight has been cut down a third without adding to the cost of 
manufacture. This weight reduction has been accomplished 
simply by cutting out needless metal. It has not called into 
use higher grade steels, such as alloy steels, but simply cutting 
down castings and stampings. This one-third reduction in weight 
has not called for the greater use of forgings, which would mean 
a greater expense. It has not called for a greater use of stamp- 
ings; in fact, it has not called for a single act that can be inter- 
preted as adding to the manufacturing cost. 
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7 a new spirit of war efficiency and twentieth-century 
efficiency has taken hold of the tractor field. The present 
weight reduction of the progressives represents but the enter- 
ing of the thin edge of the wedge. When the progressives have 
demonstrated the fallacy of weight, the masses almost. imme- 
diately will fall in line, and those who have stood out against 
this tendency to modern practice will have to fall into line one 
by one. 
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[* this weight-reduction program in tractor design and manu- 
facture there are two steps. The first step is that of simply 
cutting out needless and useless weight. Castings are quite too 
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when it is in good condition to work, than with horses. He can 
get so much more land plowed with the tractor than with the 
horses that much better crops are possible with the farmer. 


e% ® 


NOTHER farmer has been able to put up a silo and feed 
A ensilage corn because he had a tractor, and he could not 
do it before he bought it. The story of the tractor on the farm 
is the same as that of the motor truck. The motor truck not 
only has speeded up the business of the merchant in deliveries, 
but it has so extended the field as to bring in new business that 
was not possible with the horse delivery system. The automotive 
farm has a story the telling of which is only beginning, just as the 
automotive dealer is just beginning. 


the Weight 


heavy in many cases. Perhaps transmission gears are entirely 
too heavy. Transmission cases may be needlessly heavy. Wheels 
are too heavy and can be made much lighter with all the needed 
strength. This constitutes the first step and the simple one in 
weight reduction. The second step in weight reduction is that 
in which weight reduced represents added cost in materials and 
added cost in manufacture. The net result of this is a more 
efficient tractor and one that operates at a lower cost and per- 
haps has much longer life. This second step is certain to follow 
as a natural sequence to the first, the use of higher-grade steels, 
of stampings where castings now are used and perhaps a few 
forgings where castings are employed. For perhaps $50 extra 
cost it will be possible to cut out it may be as much as 500 
Ibs. of weight. Where an added cost of $50 brings down the 
weight 500 lbs. the manufacturer is certain to reap the benefit 


' of such a program. It may not come the first year, but it is 


certain to come. It is such action that will bring tractor engi- 
neering and tractor efficiency up to that standard which it soon 
should attain. It is such a program of design that will be neces- 
sary to compete with our tractors against the models that are 
certain to be built by the European concerns when the pressure 
of war has passed or before. What Ford has done by way of 
light weight and low maintenance cost for service rendered, the 
light-weight designer in the tractor field is going to reap. This 
does not mean necessarily the small machine but rather that 
machine best suited to fill a broad field of usefulness. It will 
be the light-weight efficient machine that will win out in its 
class. The heavy-weight type in its class will linger while 
demand leads supply, but when demand and supply get on even 
terms then the efficient will displace the less efficient. 


Changing Oil in the Crankcase 


N THESE days of zero weather, it is an easy matter to dilute 

the engine lubricating oil with the unburned portions of the 
fuel to such an extent that the engine bearings are liable to be 
burned out because tlie lubricating oil has lost its body, or 
viscosity. By analyzing the crankease oil from several engines 
in service for mileages of approximately 800 miles, it is found 
that these samples frequently contain as high as 45 per cent by 
volume of fuel, part of this being kerosene and part gasoline. 
Obviously, this cannot possibly be a satisfactory engine oil, and 
t is really dangerous to continue a car or truck in service under 
‘hese conditions. The old adage that oil is cheaper than repairs 
uolds true in this case and it behooves the owner to change oil 
more frequently. 
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Lie condition of the fuel passing the pistons and diluting 
the crankcase oil is at its maximum when the engine is cold; 
therefore, to avoid this and to prevent the unnecessary waste 


of oil, heat must be applied to the engine in some manner and 


_ it can be accomplished best by replacing the cold water in the 


engine in the morning before starting with hot water. This will 
warm up the cold engine and in a measure prevent the possi- 
bility of the unburned fuel in a cold engine passing the pistons 
and diluting the crankcase oil. 


em & 


IL that is diluted in excess of 25 per cent with: a foreign. 

liquid, loses its qualities as a lubricant and must be changed. 
From this, it would seem that if the oil were changed every 500 
miles, the possibility of having trouble with the engine bearings 
due to insufficient lubrication could be avoided. It is also im- 
perative that the engine operate under normal conditions through 
the day and sometimes the temperature is so low that it is im- 
possible to secure the proper temperature for the engine without 
the use of radiator and louvre covers. It is obvious that the 
better performance and the fuel saving will warrant the use of 
these devices. 
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Road-Building a Necessity! 


Pike’s Peak Ocean-to-Ocean Highway as War Factor 


NDER war conditions, every energy must be directed so that 
U it will help win the war. Road-building must submit itself to 
this test. Rail transportation, overburdened by war demands, must 
be supplemented. Motor trucks cannot perform efficiently except 
on good roads. Good roads will effect the tremendous saving that 
would come through a widespread application of the idea of local 
consumption of local products. In building good roads that will 
help to relieve rail congestion, over which can be moved the prod- 
ucts of the farm, the mine and the factory, it must be kept in 
mind that these roads, if permanent construction, will be used 
for years after the war has come to a close. It is obvious that the 
road which not only serves local needs but is a link in a connected 
system of transcontinental highways possesses a two-fold value. 


T. JOSEPH, Mo., Feb. 8—That road- 

building, properly directed with a view 
to how it best can serve war purposes, is 
an essential activity at this time is the 
opinion of the national board of directors 
of the Pike’s Peak Ocean-to-Ocean High- 
way Association, who closed their fifth 
annual meeting here yesterday after by 
resolutions and otherwise pledging co-oper- 
ation in any program which may be adopt- 
ed to meet the national needs of adequate 
highways to supplement rail transporta- 
tion during war times. The example of 
Buchanan County, Missouri, which recently 
voted, by more than 5 to 1, a $2,000,000 
bond issue for hard-surfacing the county’s 
main roads, was cited as a notable instance 
of progressive action and as an example 
which well might be followed by other 
counties. 

The necessity of adequate highways to 
supplement rail transportation in speeding 
up war preparations was emphasized at the 
meeting, and action by Federal agencies to 
put the main highways in better condition 
before another winter to help bear in- 
ereasing traffic burdens was anticipated. 
The resolutions urge a system of highways 
such as this, in addition to pledging the 
co-operation of the association and its state 
and county organizations. 


Forty Delegates Present 


The convention was attended by forty 
delegates. Eastern states not personally 
represented sent letters or telegrams indi- 
eating their keen interest in the continu- 
anee of the work of developing the route. 
Emphasis was placed by the officers upon 
the completion of the alignment from coast 
to coast and detailed reports were submit- 
ted as to the western trip made last July 
from Chillicothe, Mo., to San Francisco, 
during which the alignment west of Salt 
Lake City was determined and the organ- 
ization from coast to coast of an align- 
ment independent of other nationally-or- 
ganized routes was perfected. State di- 
visions have been organized and are ac- 
tively at work now in eleven states, New 
Jersey, Pennsylvania, Ohio, Indiana, Illi- 
nois, Missouri, Kansas, Colorado, Utah, 
Nevada and California. 


Harry W. Graham, secretary of the Chil- 


licothe, Mo., chamber of commerce, who 
accompanied President C. F. Adams and 
Secretary-Treasurer A. W. Henderson on 
the western extension trip, submitted a 


detailed report on the tour and its results. 
A series of photographs depicted to the 
delegates road conditions and incidents of 
the trip. The annual report of Secretary- 
Treasurer A. W. Henderson pointed out in 
detail the year’s accomplishments and 
gave the following figures as to the mile- 
age of the Pike’s Peak Ocean-to-Ocean 
highway, now that alignment is completed. 
From Philadelphia to San Francisco, 3490 
miles; from New York to San Francisco, 
3564 miles. Local re-locations will during 
the year reduce this mileage, in each in- 
stance, by perhaps 100 miles. 

The annual report also spoke of the 
world’s highest good roads’ meeting, held 
last summer by the association on the sum- 
mit of Pike’s Peak, 14,109 ft. above sea 
level; told of efforts toward uniform high- 
way legislation in the states through which 
the route passes; detailed the publicity ac- 
tivities, thanking Motor AGE particularly 
for attention it has given the activities 
of the association; mentioned preparation 
and publication of maps and other litera- 
ture; reported as to greatly increased 
travel witnessed on all sections of the high- 
way in 1917 as compared with 1916; sug- 
gested a monument to mark the end of the 
trail on Twin Peaks, overlooking San Fran- 
cisco Bay; gave detailed information as to 
the marking, which is expected to be com- 
pleted early this spring; and brought out 
the fact that the highway for a very great 
part of its mileage across the continent 
has been designated by the respective 
state highway commissions as subject to 
Federal aid. 

Representatives of the various state di- 
visions reported substantial progress in 
road development, with a contantly in- 
creasing tendency toward the construction 
of hard-surfaced roads. Particular inter- 
est was attached to the announcements 
from the California state division as to 
progress which has been made in a definite 
survey of the proposed road down the 
north fork of the Feather river and to 
reports from the Overland Trail Club of 
Nevada, telling how a much greater mileage 
of abandoned railroad grade is to be 
utilized this coming year, which, with 
$190,000 worth of new construction, will 
improve materially what now is claimed 
as the best road across Nevada. Utah and 
Colorado reported re-locations at impor- 
tant points; Kansas is straightening out its 
lines; Missouri is progressing toward hard- 


Therefore associations such as this can urge consistently a sane pro- 
gram of immediate construction of such local sections of the high- 
ways as will help the Nation more speedily mobilize its every re- 
source. Keeping in mind the era of road-building that will come 
when the war is ended and millions of men return from the trenches 
to normal pursuits, it is well not to lose sight of the logical wmpor- 
tance of the Pike’s Peak Ocean-to-Ocean highway as a main trunk 
line in a system of national highways. This is not merely a sight- 
seer’s road that leads to places of beauty and grandeur. It is an 
artery that gives life to commercial, industrial and agricultural 
districts of the first magnitude. 
highway, from the standpoint of construction, do not differ in 
material respects from those of a first-class road of commerce.— 
Pike’s Peak Ocean-to-Ocean Highway Association. 


The requirements of a military 


surface; Lllinois has improved the cross- 
ing at the [Illinois river; Indiana’s mileage 
will be bricked east of Indianapolis; and 
Ohio, Pennsylvania and New Jersey all 
are developing in connection with impor- 
tant state highway construction. 

St. Joseph, which has been the conven- 
tion city since the organization in 1916 
was selected for the 1918 meeting. 

The delegates gave the officers a vote of 
confidence in re-electing them. They are: 
C. F. Adams, president; William Jennings 
and George W. Hughes, vice-presidents for 
the eastern and central sections; A. W. 
Henderson, secretary-treasurer; Wesley L. 
Connett, chairman of the eastern extension 
committee; and W. H. Goodin was added 
to the list of vice-presidents to represent 
the newly affiliated western states. 
**Build Roads Now’’ 

‘‘Build Roads Now’’ was the slogan 
sounded by Judge J. W. Deane, president 
of the Colorado division, in a speech which 
sounded the keynote of the convention. 
In eloquent words he told how best roads 
would hasten the end of the war for de- 
mocracy and painted a picture of the 
brotherhood of free democratic nations 
which will live together in friendly rivalry 
after victory comes in the present world 
conflict. L. C. Gabbert of St. Joseph, who 
took a prominent part in the recent $2,000,- 
000 bond campaign, pressed home the 
fact that the Government is doing in a 
week what used to take months and urged 
that immediate attention be directed to 
the logical advantages of the Pike’s Peak 
Ocean-to-Ocean highway as the central 
artery of commerce and military prepar- 
edness. P. B. Godsman of Burlington, Col., 
showed the geographical advantages of the 
highway and outlined plans for the closer 
co-operation of county commissioners. H. 
W. Harvey, Heber City, Utah, showed how 
the development of this highway in west- 
ern states means the building up of ver- 
itable empires, greater in extent and richer 
in resources than some of the present great 
nations of the world. 

The financial reports showed operations 
last year involving total receipts of $3,- 
186.89. The finance committee recom- 
mended continuance of assessment of $500 
on each state division, except Nevada, 
Utah and New Jersey, which were placed 
at $250. 

J. D. Clarkson, general manager of the 
Jefferson Highway Association, extended 
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Cross-section of roadway proposed for English highway system 


greetings and expressed hope for closer 
co-operation, which sentiment was recipro- 
cated, and steps were taken to bring about 
such co-operation. 





OHIO DEALERS PLEDGE AID 


Columbus, Ohio, Feb. 8—The Ohio Auto- 
mobile Trade Association met here Wednes- 
day and organized a war savings commit- 
tee. The plan calls for the promotion of 
a central body to be known as the execu- 
tive committee of the war Savings Commit- 
tee. Steps then will be taken to organize 
each of the eighty-eight counties of the 
state with a chairman and other members 
to co-operate with the executive committee. 
The plan is to send out questionnaires to 

: of the members of the organization and 
aso to others engaged in the motor busi- 
ness to collect data as to their needs and 
possible changes as the result of the war. 


?resident A. E. Mitzel was one of the 
he'f dozen to confer with the committee on 
economies of the National Council of De- 
fense as to means to be taken toward cut- 
tine down the waste in the motor car and 
garage business during the war. The mem- 
bers called to Washington were asked how 


many men they could dispense with in 
ease they did not give free service. The 
answer was invariably from one to five 
men that could be dispensed with. 


Andrew Auble of Akron, who was in- 
strumental in the organization of the Ohio 
Automobile Trade Association three years 
ago, read a paper on ‘‘Garage Economy.’’ 
A. O. Wood, another dealer of Akron, spoke 
on ‘‘Intercity Relationship.’’ W. A. Me- 
Curdy, who has been Ohio registrar for the 
last year has been named manager of the 
Ohio Automobile Trade Association. He 
has resigned his present position and will 
take up the work of building up the or- 
ganization among the dealers of the state 
Mareh 1. 


England Considers Motor 
Highway System 
pene Jan. 9—England already is 

considering seriously the development 
of a line of motor highways laid out large- 
ly on the principle of trunk railroad lines, 
which would be used exclusively for motor 
transportation and built with the object 
of opening up cheap land transportation 
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and connecting the large market centers. 

This new system of roads is planned to 
be built on the straight-line principle and 
would not enter large towns but rather 
pass them at easy distances. The roads 
would be as straight as possible. They 
would have a width of 150 ft., with double 
driveways and only one-direction traffic 
on each. These roads would pass through 
land that could be secured as cheaply as 
possible. It is not the plan of these roads 
to increase in size the already large towns 
but to provide good transportation facili- 
ties through the country and so reduce the 
congestion of the large towns by provid- 
ing cheap lands for the purpose of devel- 
oping the trades which cannot be carried 
on in town profitably. 


The thought is that these new motor 
highways would have factories spring up 
along them, the same as factories have fol- 
lowed the development of railroads or have 
been built along waterways in the past. 
These motor highways would afford great 
opportunities for town and city planning, 
and also provide cheap land for homes in 
connection with industries developed. 


Factories and all other buildings in con- 
nection with these new motor roads would 
rely entirely on motor vehicles for trans- 
portation, and it would be possible to de- 
liver merchandise direct from the factory 
to the retailer or the consumer or to the 
ports for export trade. This would elim- 
inate entirely trans-shipment and would 
reduce greatly congestion of railroads. 


No definite scheme for the entire coun- 
try has been worked out, but undoubtedly 
there would be one main road from London 
to the great export port of Southampton 
on the south of the country. There would 
be another great road leading north from 
London to Manchester and Liverpool. 
There would be other roads leading into 
the great manufacturing area such as 
Leeds, Bradford and York, in the north of 
England. 


Such a system of roads would be of 
great military value, as demonstrated by 
the value of roads in France during the 
present war. These new roads would be 
laid out without too much regard for exist- 
ing highways, but where an existing high- 
way would coincide with the new roads, it 
would be incorporated into the new scheme. 
A road system of this nature would thread 
all the great manufacturing and producing 
districts. The building of such a highway 
system would follow as one of the after- 
war developments of the country and the 
work of construction would absorb prac- 
tically all of the surplus labor of the na- 
tion. 





ENGLAND RESTRICTS TRACTOR 

London, Jan. 9—On account of increas- 
ing freight difficulties, the importation of 
farm tractors is being reduced materially, 
and it is understood that no permits will 
be given for the importation of tractors 
except where the individual importer can 
show that he has a reasonable number of 
tractors, which he desires to import, al- 
ready definitely sold to farmers. Hereto- 
fore, the importation of tractors has been 
encouraged and the present action would 
indicate that the government plans to re- 
strict importation as carefully as that of 
motor trucks. 


: 
: 
: 
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Motors Break Car Strike 


Trucks and Passenger Vehicles 
Get St. Louis Workers to 
Jobs During Tie-up 


Garage Fuel and Light Restrictions 
Temporarily Suspended 


T. LOUIS, MO., Feb. 11—A streetcar 
S strike that began Saturday, Feb. 2, 
and lasted until the following Thursday 
night emphasized, as nothing had done be- 
fore, how thoroughly St. Louis has been 
motorized, as 60 per cent of the workers 
got to their jobs. Here are some of the 
things the strike did to the motor car in- 
dustry here: 


Caused the immediate lifting of fuel and 
light restrictions on garages and repair 
shops. 


Increased sales of gasoline and oil from 
100 to 125 per cent in all filling stations. 


Sold all the chains in the local accessory 
stores. 


Gave to the used car dealers the biggest 
week and disposed of most of the light cars 
in stock. 


Supplied the busiest day the local state 
ear and chauffeur license office has expe- 
rienced. 


Brought into running motor cars that 
never had been used in winter before. 


Created a demand for light trucks to be 
used for passenger-carrying vehicles that 
could not be had. 


Supplied the high record for motor car 
accidents on the local police records, nine- 
ty-two being reported in three days with 
one death and more than 100 hospital cases. 


Extortionate charges by service car 
chauffeurs caused police regulation to be 
made that no service car should run that 
did not display route and charge on sign. 
Taxi-cab companies maintained regular 
fees. 


The boom in new car sales did not equal 
that of the used car departments, as many 
of the latter were bought to be used as 
service cars with visions of paying for 
them during the strike. 

The Brandle Motor Co., Chevrolet and 
Wescott distributor, put fifteen cars into 
service at stated periods to carry women 
home from downtown during rush hours, 
the service being entirely free. 


OFFICIAL SANCTION FOR SUPPLIES 


Washington, Feb. 9—Purchasers of mo- 
tor car supplies for Government-owned cars 
or trucks must have official sanction. 
Many dealers selling supplies to uniformed 
soldiers and commissioned and noncommis- 
sioned officers without display of the proper 
authority stand little chance of being re- 
imbursed. When an officer or private re- 
quires supplies for a car or truck owned 
by the Government, he must first get writ- 
ten permission to make the purchase from 
the officer in charge of his division, who 
in turn first gets permission from the high- 
est authority. When an officer or private 
desires to make a purchase he should be 
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asked to display his written authority. 
The dealer should make note of the or- 
ganization number, the name of the officer 
signing the purchase order and the name of 
the officer or private making the purchase. 
The bill should be sent to the Depot Quar- 
termaster in charge for that section of the 
country where the purchase is made. It 
should be an itemized account of all 
articles purchased and it should state the 
organization number, the name of the offi- 
cer signing the order and the name of the 
officer or private making the purchase. 
The dealer should be certain in every trans- 
action of this sort to get a written receipt 
from the officer or private making the pur- 
chase. 





CLEVELAND OFFICE FOR TRUCKS 

Washington, Feb. 8—The motor trans- 
port section of the Quartermaster Corps, of 
which Christian Girl is chairman, has 
opened an office in Cleveland, Ohio. Capt. 
A. A. Gould, formerly in the designing de- 
partment of the Peerless Motor Car Co., 
is in charge. The office will be used to 
further inspection and production of the 
class B, class A and class AA war trucks 
which are being constructed and will be 
constructed in larger quantities in the fu- 
ture in the states close to Cleveland. 





HOW TO SUBMIT INVENTIONS 

Washington, Feb. 9—The National Ad- 
visory Committee for Aeronautics, Munsey 
building, Washington, D. C., requests all 
parties desiring to bring to the attention 
of the Government inventions pertaining 
to aeronautics to submit them to the com- 
mittee. To secure attention, such inven- 
tion must have comprehensive outlines of 
the proposed devices together with neces- 
sary drawings, data and the results of 
tests, if tests have been made. All sug- 
gestions of inventions will be considered 
confidential and if found of merit will be 
submitted to the proper officials with suit- 
able recommendation. <A special sub-com- 
mittee on engineering problems has been 
formed to examine the inventions. It is 
suggested by the committee that all in- 
ventors obtain competent scientific and 
technical advice before taking the time of 
the Government officials with devices 
which clearly violate scientific laws or are 
contrary to the best, aeronautic practice. 


Right-of-Way for L. H. 


ASHINGTON, Feb. 9.—The Senate 
W yesterday passed a bill granting to 
the Lincoln Highway Association a right 
of way 500 ft. wide through the public 
lands of the United States, beginning in 
Tooele County, Utah, and extending to 
Granite mountain, west to Overland can- 
yon and 10 miles into the canyon. The bill 
also gives the association the right to take 
adjacent public land material for the con- 
struction of the highway. Before the bill 


becomes effective the Lincoln Highway - 


Association must file a map of location 
with an outline of the rules and regula- 
tions by which the association will govern 
the highway, to be approved by the Secre- 
tary of the Interior. The association 
must construct the highway within five 
vears after the approval of the Secretary 
of the Interior is given. 
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1917 Export Drop Small 


Difference Over 1916 Figures at 
Less Than $1,000,000— 


Fewer Trucks Shipped 


Canada Proved Largest Passenger 
Car Buyer of Entire Year 


Mos. Cars Value Trucks Value Parts 
Dec.. 6442 $5,375,706 825 $1,585,481 $4,952,465 
Nov.. 5006 4,820,788 1435 3,480,162 2,535,230 


1916 
Dec.. 4911 3,658,660 1331 3,689,314 1,755,333 


ASHINGTON, Feb. 8—In spite of the 
fact that the truck exports during De- 
cember were ‘ess than half the November 
amount, the total exports show an increase 
of $1,127,522 over the previous month, and 
an increase of $2,810,445 over December, 
1916. 

The total amount of exports for 1917 is 
slightly lower than that for 1916, the differ- 
ence being less than $1,000,000. There was 
a great increase in the number of passen- 
ger cars shipped last year, but truck ex- 
ports have fallen off considerably. 

Canada was by far the largest purchaser 
of passenger cars during the year, and the 
United Kingdom bought three times as 
many trucks as any other country. Argen- 
tina follows Canada in the number of pas- 
senger cars bought, with only one-fourth 
of the number. Chile is third in the num- 
ber of cars bought, but second if value is 
considered. 

Great progress was made during the year 
in the number of trucks shipped to Russia. 
Strangely enough, Russia in Asia received 
twice as many as Russia in Europe. 

Although South America is a good mar- 
ket for passenger cars and parts, not one 
truck was shipped there. 





MAY WIDEN COMMITTEE’S SCOPE 
Washington, Feb. 9—Directors of the 
Motor and Accessories Manufacturers’ As- 
sociation met in Washington yesterday to 
discuss means for enlarging and broaden- 
ing the scope of the Automobile Industries 
Committee. There were no definite de- 
cisions, and a second meeting will be held 
Feb. 14 in New York, which will be at- 
tended jointly by directors of the Motor 
and Accessories Manufacturers’ Associa- 
tion and the National Automobile Chamber 
of Commerce. The Automobile Industries 
Committee believes that its functions can 
be more efficiently handled and its results 
greatly augmented by the addition of effi- 
ciency experts, plant surveyors and produc- 
tion men to its present organization. 





$20,000,000 FOR FORD CHASERS! 

Detroit, Feb. 8—The Ford contract for 
U-boat chasers, is said to amount to $20,- 
000,000. The vessels will be 200 ft. long 
and similar to destroyers. It is expecte: 
that deliveries will be made to the seacoast 
early in the summer, where the vessels can 
be assembled rapidly and put into com- 
mission. The Ford company is to build the 
entire vessel with the exception of the eu: 
gine and some of the fittings. It is e% 
pected the entire third floor of the bic 
plant will be cleared out for this work, an‘ 
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changes in routing in the regular Ford 
product have been so arranged that while 
production will be somewhat reduced by 
the new work, it will not be interfered 
with materially. Actual work has been 
started, and navy constructors, including 
Rear Admiral D. W. Taylor, are entirely 
satisfied with the progress made thus far. 

It is possible that foreign governments 
who have looked over the plans for these 
vessels will let contracts for some of them 
also. The exact number of vessels to be 
built at the Ford factory cannot be men- 
tioned, but Secretary Daniels is quoted as 
stating that the contract calls for several 
scores. 


The vessels will be equipped with all the 
latest discoveries, such as listening devices, 
depth bomb-dropping apparatus and other 
equipment of a secret nature. The Ford 
production has been running along for the 
last few months at 3000 a day, but Govern- 
ment work in the line of Liberty engine 
parts, particularly cylinders, and this order 
from the shipping department will reduce 
the Ford production to considerably less 
than demand. 


The Ford Motor Co. was reported to be 
over 100,000 cars behind orders last fall, 
and it has never been able to quite catch 
up to this condition. Dealers have been 
restricted in their allotments in order that 
the distribution could be maintained even- 
ly, and it is quite probable that this allot- 
ment method will have to be pursued still 
further now that large sections of the 
plant are to be given over to the ship 
work. 





MAY LIMIT TRAILER SERVICE 


Chicago, Feb. 12—An ordinance requir- 
ing the equipment of trailers for motor 
trucks with rubber tires when they carry 
load more than 30,000 lb. has been recom- 
mended for passage by the city council 
committee on local transportation. It is 
claimed that the excessive loads carried 
by trailers having steel tires ruin the city 
pavements and that forcing trailers to 
have rubber tires automatically would pre- 
vent the hauling of heavy loads, as the 
rubber tires would not bear the same 
weights that steel tires would. The com- 
mittee also has recommended an ordinance 
requiring a danger light on a tow rope 
when one car is towing another. 
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What Does Fuel Cost > 


Refining of Gallon of Gasoline 
from Crude Ranges from 


11 to 17 Cents 


U. S. 1917 Output More Than 


1,962,205,420 Gal. 


OW much does it cost to refine a gal- 

lon of gasoline? Findings of the Fed- 
eral Trade Commission show that the cost 
varies with the territory, those of August, 
1917, the last report being as follows. The 
figures are in cents: 


New Jersey and Eastern Territory 
epre- New York 





Low High sentative Price 
Crude oil. 12.0784 13.9575 12.7584 
Refining .. 2.0271 3.9570 4.8836 
Total .. 14.1055 17.9145 17.6420 26 


Indiana and North Mississippi 























hicago 
Price 
Crude oil... 9.8212 12.8827 11.5120 
Refining . 1.3620 3.8621 2.1630 
Total . 11.1840 16.7448 13.6750 21 
Oklahoma 
Oklahoma 
City 
Price 
Crude oil.. 9.8804 15.2620 11.1860 
Refining .. 1.5196 2.3740 3.4856 
Total . 11.4000 17.6360 14.6706 24 
Gulf Coast 
Fort 
Worth 
Price 
Crude oil... 11.5670 14.5774 13.6608 
Refining .. .8520 1.7579 1.8074 
Total . 12.4190 16.3353 15.4682 26 
California 
San 
Francisco 
Price 
Crude oil.. 9.8683 12.2033 11.7400 
Refining .. 1.8743 4.3112 1.7800 
Total . 11.7426 16.5145 13.5200 20.5 


The costs are based on fifty-five United 
States refineries. By representative cost 
is meant the cost of a refinery typical of 
the region indicated, taking into consid- 
eration the number of companies in the 
region having a similar cost and the fact 
that the great bulk of the gasoline output 
could be produced at the figure shown. 
The costs do not cover that of selling and 
transportation. The cost of the crude oil 





American signs mark the boulevards of France’s capital, as in this glimpse of Paris 
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is the market price paid by the refinery, 
including the published transportation cost 
from the well to the refinery. The prices 
given are the service-station prices of the 
Standard Oil companies at that time. Ad- 
vances in the refinery price of gasoline have 
been made since then from 10 to 23 per cent. 

The gasoline output of the refineries in 
the United States for 1916 and nine months 
of 1917 may be found in the following 
table, which also shows the variety of 
other products. <A total of 246,992,015 bbl. 
of crude, 42 gal. to the barrel, were refined 
in 1916, while in the first nine months of 
1917 244,295,919 bbl. were run and 7,445,101 
bbl. of oil were purchased and rerun. The 
refined products were as follows: 


1916 1917 (9 Mos.) 
2,058,880,596 1,962,205,420 
1,455,495,732 1,226,118,966 
Gas and fuel, gal. 4,663,895,284 4,548,676,207 


Gasoline, 


re 
Kerosene, 


gal.... 


Lubricating, gal.. 624,541,195 533,700,128 
| te Saapeee 386,180,898 316,796,738 
ae 405,31 353,425 
Asphaltum, tons.. 716,490 522,475 
Miscellaneous, gal. 239,244,468 400,348,067 
Losses, bbl....... 10,008,517 8,644,040 





STEWART-WARNER EARNINGS 

Chicago, Feb. 8—Net earnings for the 
Stewart-Warner Speedometer Corp. for 
1917 were $2,200,774, after deducting all 
except income and excess profits tax for 
which a reserve of $340,000 has been set 
aside, as compared to $2,215,042 in 1916. 
This is approximately 19 per cent on the 
capital stock. During the year $600,000 
was paid out in dividends. The total un- 
appropriated surplus Dee. 31, 1917, was 
$5,456,215.38. Net assets are now $6,321,- 
408.56, exclusive of patents and good will. 





GOODRICH NETS $12,675.000 

Akron, Ohio, Feb. 8—Net profits of the 
B. F. Goodrich Co. amount to $12,675,000, 
before the Federal income and _ excess 
profits taxes are deducted. This is 33 per 
cent more than the net profits of 1916. The 
total surplus Dec. 31, 1917, was $21,097,000. 
From this amount $900,000 was deducted 
and set aside for redemption of preferred 
stock, and $39,187 representing the reduc- 
tion of the preferred stock purchased from 
cost to par, making a total adjustment of 
$939,187. When this is deducted from the 


total surplus, there still remains $20,157,- 
813. 





1917 CHEVROLET SALES DOUBLE 

Detroit, Feb. 8—The Chevrolet Motor 
Co. sold 125,004 cars, valued at $62,638,303, 
in 1917, as compared to 62,522 cars, valued 
at $32,306,295 in 1916. This represents an 
increase of 99.8 per cent in the number of 
ears sold and 93.9 per cent in the cash 
value. Undivided profits for the five 
months ended Dee. 31 were $15,000,000, 
compared with $11,238,984 in the corre- 
sponding period of 1916. This is figured 
before the deduction of war taxes. 





15,000 CHANDLERS MADE IN 1917 


Cleveland, Ohio, Feb. 11—The Chandler 
Motor Car Co. manufactured 15,000 cars in 
1917, and shows net earnings before deduc- 
tion of Federal taxes, of about 34 per cent . 
on the $7,000,000 outstanding stock. War 
taxes amounted to $7 or $8 a share, and 
after allowing for these the company 
earned its $12 dividend rate more than . 
twice over. | 
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Women Stage Ascot Races 


Make Better Than Mile-a-Minute 


in [Three Events 





P Line-up of drivers at Ascot with Mrs. Barney Oldfield, starter, holding flag, at left 


Pp. 3 should be marked as a red letter 
day in the annals of the woman’s 
world—and perhaps other annals. For on 
that day something new in racing was 
staged out at Ascot Park in California. 
Women officiated, drove with all the mas- 
tery of veteran speedway kings, and set 
not-to-be-forgotten records of 66.3 and 
64.47 m.p.h. for 5 miles and a mile in 51 
sec. Whether the suspension of all A. A. 
A. racing for the period of the war brought 
about the program or whether it was due 
to a more natural sequence of events grow- 
ing out of women’s experience with motors 
which has been so augmented since the en- 
trance of this country into the war, this 
remains uncertain, but the returns are such 
as any racer might not scorn. 

One Minor Accident 

The conventional ambulance and the 
conventional accident were present, though 
not as evidence of serious injury to a racer. 
Mrs. P. H. Marmon swerved off the track 
in the eyclecar race and went through the 
inner rail. Ineidentally she disqualified 
herself for the ‘‘big’’ races of 5 miles 
each, but her spirit remained strong enough 
for her to issue a challenge to the winner 
of the races while she was being bandaged 
before removal to her home. 

Mrs. C. H. Wolfeld, driving a Stutz, won 
the 5-mile championship in 4:39, or 64.47 
m.p.h. Mrs. Cecil George, driving a Stutz, 
was second, and Miss Birdie Priest, driving 
a Hudson, third. The time made by Mrs. 
Wolfeld in the 5-mile championship betters 
by 20 see. the 5-mile record previously 
elaimed by Mrs. Cuneo of New York among 
woman drivers. 

The 5-mile handicap was won by Mrs. 
Wolfeld also in 4:30, or at 66.3 m.p.h. Mrs. 
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Barney's wife did the flagging for the races 


Nina Vitagliano, driving a Roamer, was 
second, and Miss Ruth Weightman, driving 
a Mercer, was third. 

It was Miss Ruth Weightman, driving 
the Mereer which Eddie Pullen used in so 
many races, who set the mark of a mile in 
51 see. while qualifying for the handicap. 
While doing .this another accident almost 
happened, as the car slid to the top of 
the course and grazed the guard rail in the 
try-out. Miss Weightman was barred from 
the 5-mile race for which the Katherine 


Stinson trophy was offered because she: 


drove a racing car, but was required t0 
drive a mile to be properly placed for the 
handicap. As a result of turning the mile 
in 51 see. she received a handicap of 50 


sec., which proved too much for her to 


overcome in the race. 

Mrs. Wolfeld, winner of the two mail 
events, drove the same roadster which she 
has driven 10,000 miles over California 
roads. The brush between Mrs. Wolfeld 
and Mrs. Nina Vitagliano, the wife of 
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Start of cyclecar race. Left to right, Mrs. Oldfield, Miss Ruth Weightman, Mrs. Nina Vitagliano and Mrs. 
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Above, Barney Oldfield congratulates Mrs. C. H. Wolfeld, winner of two 
races. Below, Mrs. Cecil George and mechanician, Miss Ethel Stretton 


> 


lialian officer, in the first elimination 2 miles by Mrs. Wolfeld was 1:52, while the 


of the championship, proved one of speed for the second heat was 1:53%, con- 


events of the card. The time for the’ sidered remarkable speed in view of the 
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P. H. Marmon 


fact that both cars in the second heat were 
touring car models and were handled by 
drivers not weighing more than 100 lb. 
each. 


Barney Oldfield was there to congratulate 
the winner, and Mrs. Barney Oldfield 
served as starter. The other officials were 
Mrs. Charles Murray, Mrs. Fane Norton, 
Mrs. William Jones, Mrs. Jack Kipper, Mrs. 
Frank Chance and Mrs. W. J. Bricker. 


That Barney might have picked up some 
pointers no one who saw the race can doubt 
for an instant. Though the speed made 
brands as useless all criticism of the ina- 
bility of such a card to prove of interest to 
the public, it was different from most races, 
even the racers will admit. One incident 
that lent variety to the afternoon came up 
in the final heat of the championship. Miss 
Ethel Stretton, mechanician for Mrs. 
George, worked the air pump so vigorously 
that she pulled out the plunger and came 
to the pits swinging it aloft. 


Trouble Flagging 


The officials had some trouble it is true 
in flagging down the determined contest- 
ants in an effort to get a proper start in 
the handicap, but when the winner won in 
4:30, or at 66.3 m.p.h., all this was for- 
gotten. 


The cyclecar race, in which the one acci- 
dent of the day occurred, was won easily 
by Miss Weightman, who made a runaway 
of it, speeding up for the first 2 miles. The 
time was 5 min. 39% sec. One stop was 
made at the pits. 





GLOBE FURNITURE BODIES 


Northville, Mich., Feb. 9—The Globe 
Furniture Co., which originally produced 
the Globe truck, is engaged in the manu- 
facture of heavy-duty truck bodies. The 
truck business was sold to an East St. Louis 
firm in 1916. 





FAEH BACK WITH BAKER 


Cleveland, Ohio, Feb. 8—A. C. Faeh, who 
resigned as advertising manager of the 
Baker R. & L. Co. to become sales and ad- 
vertising manager of the Osgood Lens & 
Supply Co., of Chicago, has returned to his 
former position. 
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Sketches from Ambulance Driving 


N the way to Ostel during the middle 
O of June, I found the roads so slippery 
with mud that the ambulance skidded re- 
peatedly into the ditch. On the hill to the 
left, only 2 yd. away I saw a bright flash 
in the air and heard the sharp twang of 
exploding shrapnel just as I met some sup- 
ply teams of munitions on their way to the 
batteries and trenches. 

The electric horn on the ambulance re- 
fused to work at the critical moment and 
[ had to blow until I was purple in the 
face tooting a small whistle. If the driv- 
ers of the teams ahead had only heard the 
noise, they would have undoubtedly let the 
ambulance pass, for the teamsters were 
more considerate at the front than in the 
rear but the whistle was not loud enough, 
and every time I started to slip past 
through a gap in the traffic, a team coming 
in the other direction blocked the way and 
stalled the whole line for several long and 
anxious minutes. 


Morbid Joy 


**T just like the Boches to drop a shell 
on one of these munition carts now!’’ 
Wally said cheerfully. ‘‘Then there’d be 
just a nice little puff and the grave digger 
would send a telegram back to our folks.’’ 

‘*We’ll have some fun now!’’ I said in 
answer. ‘‘I’ve got the Klaxcn going 
again! Watch those fellows ahead!’’ 

Two soldiers were walking down the 
road on their way from the trenches, and 


By Robert A. Drake 


Ambulance’ above is within 900 yds. 
of the front line trenches in France 
and stands between two walls as a 
protection against shell fire. The 
stretcher cases are brought to the 
ambulance from several points in 
the trenches. The driver is Phil 
Fisher of Sharon, Pa., who is watch- 
ing a dual between French and Ger- 
man airplanes overhead 


just as the car caught up with them, a 
terrific blast from the electric horn para- 
lyzed them. But in another second they 
made a running dive for the bank beside 
the road and flattened themselves against 
the earth. Their nerves were jumpy from 
the concert of shell shrieks they had just 
heard in the trenches, and the metallic 
blast of the horn made them think a Ger- 
man 210 was coming down on their heads! 

Although ’69 had electrical equipment 
throughout, I never used the electrical 
lights at the front except on one occasion. 
That time I was 4 miles in the rear and 
merely trying to illuminate Wally’s at- 
tempt to punch the head of an obstreper- 
ous farmer who refused to let the ambu- 
lance pass. Wally tore off his overcoat as 
he unlimbered for action,'so the ribbon of 
his War Cross was visible for the first 
time. One glance at that famous decora- 
tion was quite sufficient to change the 
Frenchman’s attitude from obstinacy to 


meek humility. He drove to the side of 
the road with profuse apolgies. On the 
way back from that evacuation I discov- 
ered a new aid for driving at night. 

‘*Look at the sparks ahead!’’ I ex- 
claimed. ‘‘I’ll bet that’s a munition 
team!’’ 

The crux of the traffic troubles came just 
before the big attack in April, when every 
road leading to the front was blocked with 
the largest mobilization of army vehicles 
the world has ever seen. At 5 in the after- 
noon the ambulances started on their jour- 
ney of only 10 miles, but it was late in 
the afternoon of the next day before all 
the cars arrived at their destination. 


Order Mistake 


Because of a mistake in the orders, half 
the convoy separated to take a road that 
was restricted to horse-drawn traffic, with 
the result that the cars stood almost still 
all night in the slush and snow. The mud 
on either side of the road was so deep that 
passing was impossible even if the guards 
had allowed it, and the traffic coming in 
the opposite direction also blocked the 
road, so that the men had to sit on the 
seats of their ambulances the whole niglit 
through. At first they climbed in tie 
backs of their cars and tried to sleep 4 
bit on their stretchers, but just as they 
were dozing off the line of traffic moved 
up a tantalizing 50 ft., and to avoid other 
teams separating him from the other ca’s, 
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the driver had to climb out and start his 
car. 

Luckily for the other half of the sec- 
tion, a line of trucks had separated them 
from the rest of the ambulances. By tak- 
ing the wrong road—wrong according to 
orders—these cars took a turnpike that 
was reserved for motors and arrived at the 
destination in a short 2 hr., 16 hr. before 
the others. 


‘‘The longest way around is the shortest 
way home!’’ I shouted out gleefully at my 
lost companions, who arrived at 3 o’clock 
the next afternoon. ‘‘Take the wrong 
road if you want to take the right one!’’ 

That experience on the road was un- 
pleasant but not half as exciting as the 
narrow escape I had on a rear evacuation 
from Oeuilly. I was riding up the narrow 
road that led up to the big hospital at 
St. Gilles at the end of one of the fastest 
trips I had ever made, fastest because I 
was carrying a man who was bleeding to 
death. <A shell had severed this French- 
man’s leg and in the excitement and dan- 
ger the doctors had not even bandaged 
the wound; they had merely applied a 
tourniquet above the end of the stump. 

Four other wounded men were inside 
the car and another on the seat beside me 
when I drove up the narrow road. Sud- 
denly I saw a horse coming down the 
hill straight toward me on the dead run. 
Behind the blind brute a two-wheeled ma: 
chine-gun cart without its driver swerved 
and rocked madly, and still farther be: 
hind a motley crowd of soldiers, attend- 
ants and white-coated surgeons were 
springing after the runaway, but the horse 
left them behind like the shot out of a 
gun. He was now within 100 ft. of the 
ambulance and his speed was increasing 
every instant. 


Narrow Escape 


In a few seconds it was all over. I had 
a dim recollection of seeing the wounded 
man beside me jump off the seat of the car 
to get out of the way, and I had a quick 
vision of horse and ambulance coming to- 
gether with a shock that certainly would 
kill the dangerously wounded man inside 
the car. There was barely room for two 
vehicles to pass with the most careful 
driving, but luckily the rear wheels of the 
ear were at the junction of the only other 
road within a quarter of a mile. I jammed 
the gearshift into reverse and shot back- 
ward with a quick jerk that lifted the 
heavy body almost off its springs. I ex- 
pected to back against the high bank, but 
I hoped the horse would clear the front 
end of the car. However, the ambulance 
kept going backward clean out of the road, 
and I heard a clatter, saw a gray streak 
flit past the radiator—and knew the dan- 
ger was over. The badly wounded man 
was still breathing when I delivered my 
load. 

Just a day after this incident the Sec- 
tion had unusual trouble with cars run- 
ning into the ditch. Circus Fisher, in an 
ittempt to turn in a narrow muddy coun- 
‘ry road, buried his front wheels in the 
utter but managed to pull out again by 
oliciting the aid of a passing crowd of 
»Oilus. Later in the day the report came 
‘1 that the huge kitchen truck was also 


in the ditch. 


A rescue party of twelve of us climbed 
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into Benzine Bill’s truck and bumped our 
way to where the kitchen camion lay tilt- 
ed at an angle of 45 deg. with the road. 

‘‘Go up to the farmhouse and get all 
the boards, picks and shovels they can 
spare,’’ Ducky directed with one glance 
at the buried rear wheel. ‘‘The rest of 
you fellows whittle off a few chunks of 
that mud.’’ 


I never will forget the stickiness of that 
clay. Shovels proved to be useless, for 
20 lb. of the stuff cemented itself perma- 
nently to the blades after one stroke, so 
we had to resort to picking up chunks with 
our fingers, to the detriment of our clothes 
and complexions. At last a ditch lined 
with boards made a track for the rear 
wheel, and 2 tons of stoves, dishes, tables, 
sacks of food and wood had been unloaded 
from the truck to lighten the load. 

‘‘Let her go!’’ Ducky gave the signal. 
The tow rope tightened as the engines 
roared and the wheels spun, but the great 
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truck finally careened up onto the road- 
bed again. 

‘Who was responsible for that acci- 
dent?’’ I asked, as I helped to reload the 
material strewn along the banks beside the 
road. 


Ten Days! 


‘*Brigy, one of the Frenchmen—and I 
pity him!’’ Wally answered. ‘‘He got a 
prison sentence of ten days for it. All 
aboard! We’re off.’’ 

I had more than my share of tire trou- 
ble when I was driving ’70. As the wheels 
of this large ambulance were too large to 
fit the nearest size of French tires, blow- 
outs and punctures were the rule rather 
than the exception, and when Hump Par- 
sons, the original driver of the car, came 
back from permission I told him my trou- 
bles. 


‘*You’re going to have a blowout on 
your first trip!’’ I concluded. 


5 





Base of the 130-mm. French gun which is towed by motor truck 


to the front. 





Section of American Red Cross ambulance in France. 
twenty-two ambulances in such a convoy which averages 25 m.p.h. 


It was towed by American four-wheel-drive trucks 
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driver jerked the reins taut too quickly 
on the muddy road when he finally saw the 
ambulance, and the six galloping horses 
slipped and fell on the street. I drove out 
into the ditch as far as I dared, but there 
was a distinct jar before the danger was 
over, and the next morning I found half 
of the wooden mudguard over the rear 
wheel splintered and broken. 

Just as I completed that trip in the 
darkness I nearly punctured the tire by 
running directly on a box of loaded trench 
bombs that lay in front of the poste de 
secours. Luckily no explosion resulted, 
but the shock of the impact tore a great 
gash in the tire. 

Wilky’s Ford became so hopelessly dis- 
abled early in July that Ducky had to re- 
sort to the drastic method of towing it in. 
Ducky and I went out on the rescue party 
with ’69, and we had towed the Ford al- 
most back to camp without accident. A 
steep descent led down into the gateway 
of the parking place for the cars, and the 
Packard ahead was just half way down 
this hill when Ducky, who was at the 
wheel, had a sudden idea. 

Towing Hardships 

‘‘Look around quick and see if his 
brakes are holding!’’ he eried to me. 

‘“Speed her up!’’ I shouted excitedly, 
after a look behind. ‘‘He’s right on top 
of us!’’ 

But the heavy ambulance started slowly 
and both Ducky and I momentarily were 
expecting to hear a crash and tinkle of 
broken headlights. But instead of the ex- 
pected bump, I felt the ambulance slacken 
speed as the tow rope tightened, and both 
ears came to a stop. Then Ducky and I 
climbed out of the car and ran behind. 

‘*How did you put on your brakes?’’ 
Ducky asked Wilky. 

‘*T didn’t put them on—they’re brok- 
en!’’ Wilky answered. ‘‘Something tan- 
gled up in the rear wheels.’’ 

A steel standard that weighed at least 
150 lb. had caught in the rear wheel and 
kept it from turning just at the oppor- 
tune moment to prevent a collision with 
the car ahead. It took us a good 5 min. 
to extricate the irregular mass of metal, 
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and after we had drawn it out, we found 
that a spoke of the rear wheel had been 
broken clean off by the impact. 

The Ford could not be repaired before 
the Section left on convoy, so Ducky tied a 
tire casing over the front of the radiator 
to act as a bumper to take the place of 
brakes. A tow rope pulled the car going 
up hills, and the rubber tire pushing 
against the back door of the ambulance 
ahead held the Ford back going down hill. 
But this crude method of transportation 
proved to be so wearing after one day’s 
travel, that the steering gear of the old 
canvas back gave out completely. On its 
final journey the veteran ambulance was 
slung up ignominiously on the back of the 
repair truck and towed down the road with 
its front wheels dangling pathetically in 
the air. 

Before the car left for Paris we stripped 
off all the good equipment—lamps, tools, 
horns and even spark plugs, so that by the 
time the funeral of the Ford started, the 
car was junk in every sense of the word. 
But I still had respect for the battered 
metal of that car—I knew its toughness! 
I had spent many long hours ‘‘ wrastling’’ 
Fords in Paris, trying in vain to remove 
a discarded front spring from an old ear, 
in spite of the fact that I hammered the 
radiator and the rods with a heavy 12-ft. 
beam. The metal bent but would not 
break, so we finally had to give up the job 
in despair. | 

Now Wilky’s Ford was on its way to the 
graveyard, the war wore out inanimate 
things as well as breathing men. The car 
had failed under the strain of the con- 
flict, and it was cast aside to make way 
for others. The strong take the place of 
the weak, whether flesh or steel. 





KEEPING TRUCK COSTS 


Akron, Ohio, Feb. 8—A_ standardized 
system of keeping track of truck-operating 
costs is advocated by 8. V. Norton of the 
B. F. Goodrich Rubber Co., who outlines 
such a system as one that would reveal the 
following: 

Number of trips. 
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Customers or deliveries. 

Total loads in units. 

Average load in units. 

Miles traveled. 

Round trip distance. 

Unit—miles. 

Miles per gallon of gasoline. 

Miles per gallon of oil. 

Standing time at plant in hours and 
minutes. 

Running time in hours and minutes, in- 
cluding stops. 

Average loading time per trip. 

Average speed in miles per hour. 

Estimated running time per mile. 

Estimated time per customer’s stop, in 
minutes. = 

Cost per day, at work. 

Cost per mile. 

Cost per unit mile. 





FENDER ORDINANCE POSTPONED 

Chicago, Feb. 12—The eity council has 
passed an order postponing the enforce- 
ment of the motor truck fender law apply- 
ing to trucks of 1500 lb. capacity and more 
until March 1, 1918. The suit of the Mo- 
tor Truck Owners’ Association versus the 
city of Chicago is still pending in the mas- 
ter of chancery’s court and it is expected 
that a decision will be rendered by March 
1. It is said that if the fender movement 
is succéssful for motor trucks an attempt 
will be made to extend it to passenger 
cars. 





LINCOLN COMPLETES LIBERTY 

Detroit, Feb. 11—The Lincoln Motor Co. 
has completed its first Liberty engine. This 
concern has built and equipped its plant 
in record time, having been incorporated 
in August, 1917, by Henry M. Leland and 
Wilfred C. Leland, who resigned as presi- 
dent and general manager of the Cadillac 
Motor Car Co. to engage in airplane manu- 
facture for the Government, in the plant 
formerly occupied by the Rands Mfg. Co. 
Since this time additional land and build- 
ings have been acquired. 





French gasoline locomotive passing over a newly constructed bridge across the Aisne 


river. 


The regular bridge destroyed by the Germans lies partly buried in the river. 


The re-constructed span is 100 ft. long and is continuously under shell fire 
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Packard 48, 1913 model ambulance, with capacity for five stretcher cases or ten 


wounded in a sitting position. 
communication trenches. 
get lost in the maze of trenches. 


he sign over the dash gives the direction in the 
Were it not for these signs it would be very easy to 
An elaborate sign-post system is used. Note 


on the side of the ambulance the 50-litre, 26 gal., gasoline can which always is 
carried. All tools are carried on the running board 


‘*No chance of it!’?’ Hump answered. I 
khow this old girl!’’ 

The very next day Parsons went out on 
a journey and was so nearly home that he 
had begun to congratulate himself on his 
lack of tire trouble, but suddenly a ter- 
rific explosion echoed down the street. A 
lady walking along the sidewalk uttered 
a piercing shriek and dove wildly into the 
nearest doorway. 

‘*A shell!’’ she sereamed—but it wasn’t 
a marmite. It was merely one of three 
blowouts that Humphrey had in the next 
sixty min. 

Tire troubles on the morning before a 
convoy explains why ‘‘Just Before the 
Battle Mother’’ was the favorite ditty of 
the ambulance drivers on this occasion. 

P-s-s-s-st! The sound of squirting air 
made all the boys straighten up from their 
various tasks with a look of consternation 
written on their faces. Somebody’s tire 
was flat—and it was only 5 min. before the 
convoy was to start! 

Punctured Tires 

‘‘Thank the Lord, I changed my bum 
tire, a left front one, only yesterday!’’ Pop 
Ragsdale said with the sigh of relief. ‘‘I 
was afraid—’’ 

He was interrupted by Johnny Herrick, 
who had walked over to the cars to inves- 
tigate. ~\ 

‘« Heyy Pop,”’ 
Left front! ’’ 

Punctured tires seemed to hang as a 
particular fate over the heads of all joy 
riders, for every time a man took out a 
car without permission, he had tire trou- 
ble. 

‘* *Tain’t human!’’ Red Jones ex- 
claimed after his midnight party had been 
discovered because of a flat tire. ‘‘ This 
ain’t the first time it’s happened. I’ve 


he called, ‘‘tire’s flat. 


got caught three times this way already!’’ - 


The worst part of the tire trouble was 
not the changes on the road, for demount- 
able rims made that work easy. But I 
spent the best part of one hot day juggling 
rims and casings and pumping up tires 
after I got into camp. By my side stout 
old Colonel Rand, red faced and perspir- 


ing, was helping Hump Parsons change 
his tires, and judging by the expression of 
fatigue on the two men’s faces Johnny 
was not surprised when even those two 
inveterate gamblers did not sit down with 
the rest of the poker players that night. 

Soon after this the French clerk re- 
ceived orders from the army to record on 
his books all numbers on the inside of the 
tire casings. These tiny numerals were in 
the most inaccessible places on the inside 
of the wheels, and in their attempt to read 
the grease obscured marks the ingenuity 
of the men was taxed to the utmost. I 
solved the problem by reflecting the num- 
ber on two mirrors held at the proper an- 
gle and then reading the numerals back- 
ward. Other men had much more difficul- 
ty. Davy actually had to take off one 
rear wheel, but even then he defied any 
one to read the numbers, and produced a 
$2 bill to back up his statement. 

On roads that were under shell fire, trou- 
bles of all sorts interfered with the driv- 
ing of the cars. New comers to the Sec- 
tion always worried about their engines 
on their first trips to the postes, wonder- 
ing whether there was enough oil in the 
crankcase or whether the engine would 
stall at some dangerously shelled point. 
But this lack of confidence that each man 
felt, especially if he drove up the shell-pit- 
ted roads alone, soon gave way to a feeling 
of zest—the thrill of the game of life and 
death. 

Early one morning at the cross-roads 
poste my engine refused to start. I was 
alone, and I had a dangerously wounded 
man within the car who kept crying piti- 
fully ‘‘Please go! Please go!’’ The 
stretcher bearers were out of sight, so I 
had no help whatever. I knew what was 


\the matter with the engine; the spark 


needed to be advanced by a man in the 
seat of the car at the same time that an- 
other man cranked the engine, but both 
these things were impossible for one man. 
I almost strained my heart out cranking 
the heavy engine, then pulled and tugged 
on the body of the car trying to make the 
ambulance coast down the gentle incline. 
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When I tried the starter, the mechanism 
turned the engine over, but too slowly to 
start the explosions, so I was just on the 
point of giving up to despair when I con- 
ceived a brilliant idea. 

The starter turned the engine over— 
perhaps it was powerful enough to propel 
the car! I put the ear into first speed and 
pushed down the starter pedal. Clank! 
Clank! Clank! The mechanism whined and 
growled, but the car started—at a snail’s 
pace, to be sure, but still it moved! An 
inch, a foot, a yard! The ambulance crept 
along until it reached the crest of the hill 
and started down the steeper incline. Now 
the car moved faster and faster, and I 
made the crucial test. 

I hoped to start the engine by using 
gravity, so I threw the shift into high 
gear and gently let in the clutch. The car 
jerked as the rear wheels felt the drag of 
the engine, almost stopped, then leaped 
forward as the welcome sound of explo- 
sions came from beneath the hood. After 
that experience I understood why Ducky 
henceforth did not allow any driver to go 
up the front roads alone if it were possible 
for him to have an aide. 

Rain interfered with the driving at the 
front in several ways. The moisture 
short-circuited the ignition wires, disabled 
the magneto, got into the gasoline, to such 
an extent that it made the engines fume 
and sputter like angry old ladies, and made 
the roads ‘‘as slippery as a continuous ba- 
nana peel!’’ as Wally put it. 

Accidents Are Usual 

The usual number of natural accidents 
always occurred on these advanced roads, 
and often on the last trip at the end of 
a man’s 24 hr. of continuous service. Paul 
Greene broke his hub cap twice on the road 
to Ostel only 24 hr. before Charley’s un- 
lucky day arrived. Charley had been wor- 
rying all the week about the 28th of July. 

‘All the fellows have been ‘kidding’ 
me about the 28th,’’ he said, ‘‘they all say 
I’m going to get it to-day, and I half be- 
lieve it,’’ 

He didn’t get it, the usual reference to 
a fatal wound, but he had his worries later 
in the afternoon. Twice on the most dan- 
gerous part of the Ostel road, his Ford 
stopped dead. Once he started the engine 
by pounding the gasoline tank frenziedly 
with his metal helmet to remove some for- 
eign matter that clogged the pipes. The 
second time, his car kept climbing up on 
top of a great artillery wheel until it 
reached the highest point. There the car 
rested, and it was only by lifting it bodily 
and soliciting the aid of a slightly wounded 
man that Charley managed to get the car 
back to earth again. “The artillery wheel 
was so heavy that it was impossible for 
one man to lift even one side of it! A 
wheel of half that size was a sufficient ob- 
stable to put my ambulance out of the run- 
ning for two days with a 2-in. crack in the 
solid steel crankcase. 

On the same road to Ostel a puncture 
delayed me until after dark one night, s° 
that by the time I was on the last stretch 
of road to the poste, the star shells rising 
above the hills ahead almost blinded me. 
I thought I saw an enormous shadow,” 
form coming swiftly down the road aheac 
of me, but the electric horn failed, so | 
could give no warning. A great supp!y 
team almost crashed into the ear, for the 
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Equipping the Home Garage 


Tools for Car Owners to the End That They 
May Be Fully Prepared for Ordinary Repairs 


HIS year, more than ever, car owners 
will make their own repairs, because 

repairmen and garagemen who ordinarily 
did much of the work will be called on to 
keep the Nation’s trucks properly tuned 
for service to meet the great transporta- 
tion problem. Therefore, the motorist 
making his own repairs is performing a 
patriotic duty and incidentally learning 
the ins and outs of his car, of real benefit 
later on. 7 

Right now when many cars are hibernat- 
ing, owing to winter’s rigors, is a good 
time to collect whatever tools and equip- 
ment are needed for the annual spring 
overhaul. Practically every owner has 
some of the tools mentioned here, but oth- 
ers which heretofore have been confined 
principally to repairmen will be found very 
useful. The owner who fortifies himself 
with the tools and accessories shown on 
the opposite page can make practically any 
repair outside of a smashed crankcase or 
something similar. Be sure to buy good 
tools; nothing is gained by inferior equip- 
ment. It is aggravating to find the jaws 
of a wrench so soft that they round off 
under pressure on dislodging a cap screw. 
For Average Repairing 

The equipment on the opposite page in- 
eludes about everything necessary to fur- 
nish the home garage. Some cars come 
with an elaborate tool equipment and the 
owners have less to buy. The tools which 
experience has showh are necessary for 
average repair work of motorists are as 
follows: 


A—BLOW TORCH—Useful for solder- 
ing, brazing, heating obstinate nuts and 
bolts for easy removal, etc. Buy one that 
has a support for holding a soldering cop- 
per while it is heated. Blow torches come 
in various sizes; a good one for average 
use holds about 1 gt. gasoline and costs 
approximately $4. 

B—VISE—A real necessity. If you buy 
nothing else buy a vise. With it you can 
hold work that is to be filed, sawed, ete. 
Also rods, iron bars, lamp brackets or any- 
thing similar can be straightened in it. 
Some bench vises are made with a swivel 
base, but this is not necessary. Make sure 
that the jaws close evenly. A vise for 
average work should have jaws about 3% 
in. wide, with 4 to 4%-in. full opening. 
The price is about $4 or $5. 

C—JACK—This usually comes with the 
ear but often is useless after a few weeks. 
A good heavy jack is a valuable asset. 
Not only can it be used for raising the car 
but often comes in handy for straightening 
bent chassis parts, ete. Select one that 
has a good base and in which the construc- 
tion is rugged throughout. It should cost 
about $3.50. 

D—HACKSAW—Used for sawing metal. 
Often it is advisable to cut off a bolt that 
is too long or slot the head of a cap screw 
for a screwdriver. That is what the hack- 
saw is for. One with an adjustable frame 
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in which different length blades can be 
used costs about 75 cents. A cast solid 
frame for 8-in. blades costs about 40 or 50 
cents. Blades do not come with the frames 
usually and must be bought separately. 

E—TIRE GAGE—You cannot guess the 
pressure in your tires. It is far better to 
buy a tire gage. There are several differ- 
ent types on the market. One make sells 
for about $1.50. 

F—LARGE WRENCH—Although not 
absolutely necessary, the owner will find 
a large monkey-wrench very handy. It 
affords a larger leverage and is just the 
thing for bending metal in the vise or 
straightening bent frame members. An 
18-in. wrench whose jaws open 3 in. costs 
something like $2.25. 

G—VALVE LIFTER—If the ear’s 
equipment does not include a valve-lifting 
tool, get one. It saves time and temper. 
Valve springs are pretty stiff and you 
cannot very well hold them up to remove 
the pin without some device. There are 
many styles on the market and the price 
varies from 50 cents to $2. 

H—HYDROMETER — Storage battery 
electrolyte must be tested every week in 
summer and every two weeks in winter. 
Hydrometers are used for this and a good 
one can usually be had for about $1.25. 

I—GRINDER—To have keen-edged tools 
a grinder is almost a necessity. Cold 
chisels, ete., must have their cutting edge 
dressed down occasionally and for this a 
small emery grinder is suitable. Such a 
grinder can be clamped to the bench and 
usually comes with a tool rest. One with 
a 5-in. stone costs about $4.50. 

J—AMMETER—Used mostly where dry 
cells are employed for ignition or other 
work. They are watch-like in shape and 
come with a fixed terminal and one at- 
tached to a short cord. These are placed 
on the terminals of the dry cells when 
testing. Ammeters cost from $1.30 up. 

K—TOOL KIT—Generally comes with 
the car, but the outfit is not as complete 
as that shown. The tools listed below 
should be amongst those in the kit: 


A 12-0z., ball-pien hammer. 
Cotter pin tool. 
Three-cornered file. 

Flat file, about 8-in. 
Rat-tail file, about 8 in. 
Four double-end wrenches. 
Forged wrench, about 9-in. 
Small soldering copper. 
Pipe wrench, about 9 in. 
Spark plug wrench. 
Alligator wrench. 

Small bicycle wrench. 

One pair 7-in. side cutting pliers. 
One pair 7-in. combination pliers. 
Offset screwdriver. 

One large screwdriver. 

One medium screwdriver. 
One small screwdriver. 
Soft solder. 

File handle. 

Two round punches. 

One center punch. 

One 3/16-in. cold chisel. 
One %-in. cold chisel. 


L—CARBON SCRAPERS—tUseful es- 


- cylinder heads. 


pecially in engines not having removable 
These scrapers usually 
come about 14 in. long and cost about 75 
cents per set of three. : 

M—SOLDERING COPPER—For best 
results the copper should be large; it holds 
the heat longer. One weighing about 3 
lb. is good for average use and costs about 
$1.50. 

O—TROUBLE LAMP—Can be hooked 
to the storage battery and is very useful 
in working about the car. They come in 
various styles and cost anywhere from 75 
cents to $2. 

P—HAND DRILL—Many times the 
owner wants to install some little fitment 
which requires drilling one or more holes 
in some part of the car. A hand drill, 
with an assortment of drill points from 7, 
in. to 4 in., meets most requirements. Such 
a drill costs, without drills, about $2.50. 

Q—VALVE GRINDER—A screwdriver 
is all right for grinding in valves, but a 
much better job can be done with one of 
the tools made for the purpose. These are 
so constructed that the valve is turned in 
alternate directions while the handle is 
revolved. They cost $2 to $3.50. 

R—WASTE—Cotton waste is useful for 
cleaning. Rags are just about as good, 
however, and it is well to have a generous 
supply on hand. 

Oil and Grease 

S—OIL GUN—Useful for filling oil cups, 
etc., or injecting lubricant into the uni- 
versal joint housings, gearease, ete. They 
are generally made of seamless tubing, 
brass finish, and measure about 1 in. in 
diameter by 8 or 9 in. long. Price, usually 
about 75 cents to $2. 

T—GREASE GUN—Similar to the oil 
gun, but used for forcing grease into the 
rear axle gears, gearset, universal joints, 
ete. The barrel measures ordinarily about 
12 by 1% in. Sometimes these guns are 
made in combination style, to handle oil 
also. Grease guns cost about $2. 

U—SPRING LEAF SPREADER—A 
spring leaf spreader is used for separating 
the leaves of the car’s springs, so lubri- 


_cant can be applied between them. While 


a chisel or screwdriver can be used, these 


spreaders are much more satisfactory. 

They cost 50 cents to $1. 
V—KEROSENE, BODY POLISH, 

SHELLAC, LEATHER DRESSING, 


WHITE LEAD—All of these items are 
necessary; kerosene for cleaning, body po): 
ish to keep the surface bright, shellac for 
gaskets, etc., leather dressing for the up- 
holstery, side curtains, top, ete., and white 
lead for the hose connections. Nearly a!! 
of these things, excepting the kerosene, are 


put up in convenient form to use. 


W—FUNNEL—A very necessary arti 
cle; it prevents spilling gasoline. A goo: 
one made of coppered metal and 4 qt. ca- 
pacity costs about $1. 

X—COMPRESSION METER—A han‘! 
instrument for testing the compression i* 

(Concluded on page 37) 
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Care and Adjustment of Rear Axles 


When and Where Lubrication Is Necessary, 
with Pointers on How to Apply Oil and Greases 


EAR axles seldom require adjustment 
R except in cases where a part fails 
prematurely or from wear due to long 
service. However, it is important that 
they receive the proper amount of lubrica- 
tion. The outer live shaft bearings on the 
semi-floating type of axles should be cared 
for in accordance with the manufacturer’s 
instructions. It is good practice to drain 
the used lubricant from the differential 
ease and replace it after 5000 miles of 
service. When replacing the old lubricant 
with the new, the case should be washed 
out with kerosene to remove any sediment 
that may have collected in the housing. 
Types of Lubricant 

Axles are constructed to use different 
grades of oil and greases and the manu- 
facturer usually specifies in the instruc- 
tion literature the type of lubricant for 
which the axle is designed. Some axles 
are constructed to use a thin lubricant like 
600 W steam engine oil and others to use a 
heavier oil or grease. To prevent leakage 
of the lubricant onto the rear wheels it is 
important that the proper grade be used 
and that the housing be filled only to the 
level plug with which most axles are fit- 
ted. If these instructions are followed 
leakage from the axle housing onto the 





Fig. 
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rear wheels is not so liable to occur. Of 
course, this condition is most liable to 
exist in the summer time on account of 
the heat lessening the viscosity of the lu- 
bricant. 


Practically all axles are fitted with felt 
retaining washers at the exterior ends of 
the housing to prevent leakage, but once 
these become oil soaked, and no longer 
function properly, they must be replaced. 
The precautions to be -observed when fill- 
ing a rear axle with lubricant are: Use 
the proper grade of lubricant and fill only 
to the level plug as any oil in excess of 
this amount only gravitates through the 
axles housing and makes its final appear- 
ance on the rear wheels. 


In the full-floating and three-quarter 
floating axles it is necessary to remove the 
rear wheels every 3000 or 4000 miles and 
lubricate the rear wheel bearings. When 
the wheels are removed it is a good plan 
to wash off all the old lubricant with kero- 
sene and replace it. The semi-floating 
type of axle usually is provided with 
grease or oil eups by which the lubricant 





eke 


1—Full-floating type of rear axle with tapered roller bearings and spiral 


bevel driving gears 














Fig. 2—One-bearing full-foating type of rear axle with ball and roller bearings 


can be forced into the bearing. These 
cups should be filled at least twice a week, 
as many motorists have learned to their 
sorrow that lubricant is cheaper than ne 
parts. 

Most rear axles are constructed so that 
the pinion shaft compartment can be lu- 
bricated separately from the differential 
housing. This provision consists of either 
a filling plug or an extra large grease or 
oil eup. In the driving line the universal 
joints should be examined at least once 
each week as these have a tendency to 
throw out the grease that is put in them 
due to the centrifugal action of the joint. 
From this then it would be a good policy 
to use a fairly heavy grade of grease to 
prevent this occurring. 7 

Almost every set of driving gears, no 
matter how quiet they may beg:have a 
eritical period at which they aw noisier 
than at any other speed throughout the 
speed range of the car. This is dte to the 
fact that it is practically impossible to 
mount a set of gears so that they will run 
absolutely true. There are three general 
tvpes of noises that are characteristic of 
different settings of driving gears. These 
are, noisy on acceleration or pickup, noisy 
on steady drive and noisy on coasting. 
The first case of a noisy set of gears on 
accelerating the ear is usually due to the 
gears meshing too tightly or too deeply. 
Some sets of gears when too tightly ad- 
justed will produce a steady noise when 
the car is moving at a constant speed. 
This is due in most cases to the differen- 
tial carrier not having sufficient side play 
or it is too tight to have a floating action. 
Gears that are adjusted with too much 
slack between the teeth will produce a 
noise when the ear is coasting. 


Carrier Out of True 


If the gear mounted on the differential 
earrier does not run true it will produce 
what is known as an out of round sound 
when the car is running on the road. This 
will be noticed by an intermittent growl 
which will oceur every time the high spot 
on the gear comes in contact with the pin- 
ion. This condition may be due to a broken 
bearing, an improperly machined gear or 
the gear having become loose on its mount- 
ing on the differential carrier assembly. 

Then with these facts in mind regarding 
the sound characteristics of gears in va- 
rious phases of adjustment, it would be 
possible by means of a road test to esti- 
mate what work would be necessary to- 
ward lessening the noise evil. It is only 
by these road tests that one can determine 
the accuracy of the adjustment. Exces- 
sive side play in the differential carrier 
can be determined sometimes by rounding 
a corner and throwing the large gear in 
against the drive pinion. If there is any 
side play present in the assembly it can 
be heard very distinetly when the mesh- 
ing of the two driving gears deepens. 

Some of the customary forms of rear 
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axles are shown in the illustrations. These 
axles exemplify the various forms of ad- 
justments that prevail in actual practice. 


In Fig. 1 is shown a design of axle in 
which it is possible to adjust the pinion 
and gear so that the teeth may be meshed 
correctly and the adjusting nuts may be 
locked securely to prevent loss of the ad- 
justment. After several thousand miles 
of service it is frequently found necessary 
to readjust the pinion shaft and differen- 
tial carrier bearings due to the fact that 
they have become more permanently seat- 
ed. If any end play exists in the pinion 
shaft then the pinion shaft bearing near- 
est the pinion must be adjusted to remove 
the end play. This can be done by re- 
moving the clamp and locking device at 
the forward end of the housing. Next hold 
the inner sleeve and turn up the outer 
sleeve. Care should be taken so as not to 
make the roller bearing too tight. They 
should be adjusted so that a very slight 
amount of play or looseness can be noticed. 
This type of bearing will revolve even if 
it is too tight and if this type of bearing is 
permitted to be in service when it is ad- 
justed in this manner the result will be 
disastrous. 


Then to examine the adjustment of the 
large gear remove the cover plate to the 
rear axle housing. Now test the differen- 
tial carrier for side play by inserting a 
small bar on either side of the gear and 
move the differential carrier assembly side- 
ways to see if any end play exists. There 
should be sufficient end play to permit the 
assembly to float in the bearings, but if the 
motion is excessive and allows the assem- 
bly to drop down out of its working axis 
then the bearings will have to be taken up. 
This can be done by removing the locking 
device and taking up on the adjusting nut 
on the left side of the gear, being careful 
not to set the bearings too tight. 


Teeth Should Be Flush 


The teeth of the pinion and gear should 
be flush with each other at the large ends, 
and if it is necessary to move the pinion in 
or out to have the teeth match correctly, 
this can be done by moving both of the 
pinion shaft adjusting nuts simultaneous- 
ly and avoiding disturbing the bearing ad- 
justment. After the teeth are brought 
flush at the large ends, it then may be 
necessary to move the gear to one side or 
the other to secure the proper play between 
the teeth. This can be done by moving 
the bearing cages on either side of the 
differential carrier in the proper direc- 
tion. When completing the work be ecare- 
‘ul not to make the adjustment of the bear- 
ings too tight. The gears should be set 
so that they run freely and do not bind 
at any point. After completing the ad- 
justment be certain that all locking devices 
are securely replaced. The amount of back 
ash between the pinion and gear should 
he from 0.006 to 0.008 in. 


From Fig. 2 it will be noted that this 
cesign of axle has ball bearings on the 
pinion shaft and straight roller bearings 
with a ball bearing thrust on the differen- 
tial earrier mounting. The pinion shaft 
piay in this type of axle can be taken up 
by .the forward bearings, which are pro- 
vided with an adjusting sleeve. The side 
piay of the differential carrier is con- 
trolled by the ball bearings whose only 
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function is to absorb the thrust. The load 
is carried by the straight roller bearings 
mounted on either side of the assembly. 

In adjusting these gears the procedure 
is practically the same as that described 
above, being careful to have the teeth 
flush at the large ends and to adjust the 
bearings so that they will not be too tight. 
The gears should roll freely and not bind at 
any point around the circumference of the 
gear. 

In the type of axle shown in Fig. 3, the 
adjustment is practically the same as that 
in Fig. 1. The pinion adjustment is con- 
trolled by a slotted nut which can be seen 
when the housing cover is removed. This 
is locked by a clamp nut. The same pre- 
cautions should be observed in regard to 
the setting of the tapered roller bearings. 
The gear can be adjusted for horizontal 
movement by the adjusting nuts at the 
hubs of the differential carrier assembly. 

The Ford semi-floating axle with straight 
cut driving gears is shown in Fig. 4. The 
bearings are of the straight roller type 
with a ball thrust at the forward end of 
the pinion shaft. The side thrust of the 
differential carrier assembly is taken by 
two steel washers with babbitt washers in- 
tervening between these two. In ease the 
differential carrier has excessive side play 
it can be removed by replacing the babbitt 
washers. 


The adjustment of the gears depends 
upon the accuracy in manufacturing, as all 
the adjustments are fixed. 





NATIONAL INCREASES PRICES 


Indianapolis, Ind., Feb. 11—The Na- 
tional Motor Car and Vehicle Corp. is in- 
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creasing the prices of all its models except 
the convertibl& sedan. The increases are 
as follows: Six-cylinder seven-passenger 
touring, roadster and phaeton, formerly 
$1,995, now $2,150; twelve-cylinder tour- 
ing, roadster and phaeton, formerly $2,595, 
now $2,750. The price of the new two- 
passenger dispatch roadster, introduced at 
the Chicago show, has been raised $100, 
listing at $2,850 now. The six-cylinder 
sedan remains $2,820, while the twelve is 
$3,420. 





ESSEX BUILDINGS ARE LEASED 


Detroit, Feb. 9—The commercial Motor- 
body Corp., organized to systematize the 
distribution of commercial bodies used by 
the motor trade, has leased the buildings 
that were to be occupied by the Essex Mo- 
tor Corp., as the first unit of its warehouse 
system. 


The Essex car, which will be produced 
by a concern headed by W. J. McAnenny, 
vice-president of the Hudson Motor Car 
Co., will be manufactured in the Hudson 
plant. The car was to have been built in 
the old Studebaker plant No. 5, which was 
bought from that concern for the purpose, 
but owing to the demand for plants in this 
vicinity due to war work, the plant was 
leased. Meantime the preliminary work 
of getting the Essex car into production is 
going forward at the Hudson plant. Noth- 
ing definite regarding the actual entrance 
of the Essex car into the commercial field 
or any details of its specifications can be 
announced at present. It may be stated 


that plans for going ahead with production 
are being formulated rapidly and the car 
is being given extensive tests. 
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Fig. 3—Another example of the full-floating rear axle in which the load is carried 
by the housing 


es 
~ 
Achaea : 


he | 
= ae i i ee sabia ss ties phe 
i. = s i‘ tae SRE i 
ee 


IRS as 


i 
z 





ee 4 


Te er ee 
4% ee 


s “ y cAosnegdtapits os g z 
oi BE aa ists cag ee ee i + ty Ci We ee te, Go ly hh ae ; 
 ‘—e¢earneon? 


he Be he Ue We ‘inca CERRERBRARSEEY 
ad 


Fig. ye won type with straight roller bearings and thrust washers. The 
load is carried by the axle shafts 








30 


MOTOR AGE 


February 14, 1918 


Fuel for Automotive Apparatus 


Distillation Curves of the Different Gasolines 
and [heir Adaptability to Present-Day Engines 


HIS deals with certain mutual problems 

of two industries of automotive engineer- 
ing and petroleum refining. A brief prelimi- 
nary discussion seems to be in order to ex- 
plain why a chemist is elected to present in- 
formation apparently not related to his nor- 
mal field of work. 

The Bureau of Mines has for several years 
been conducting scientific investigations in 
the field of petroleum technology. This work 
was begun through the establishment of a 
chemical laboratory for the testing of oils. 
It was, however, recognized at an early date 
that little of practical importance could be ac- 
complished if activities were limited to such 
a narrow scope. When the present petroleum 
division of the Bureau was organized the 
chemical section of this division was made 
to include with its laboratory investigations 
studies in the fields of petroleum refining and 
utilization. 

The Bureau was early impressed with the 
general failure of producers and users of 
petroleum products to work together in deal- 
ing with the many problems that are of mu- 
tual interest. It is now thought that no 
more important end can be accomplished than 
to interest refiners and automotive engineers 
in the advantages of co-operation. 

The principal petroleum products in which 
automotive engineers are interested are gaso- 
line and lubricating oil. At present the lat- 
ter does not seem to demand as much at- 
tention as the former, and, although there is 
little doubt as to the advantages to automo- 
tive engineers of a knowledge of the manu- 
facture and properties of lubricants, it seems 
most desirable at present to concentrate ef- 
forts on the obtaining of a solution of the 
fuel problem. 

Demand Outraces Supply 

During the past few years the demand for 
gasoline has increased far more rapidly than 
the supply of raw material from which it is 
produced. Consequently there has been a 
general change in refinery practice with the 
production of so-called heavy gasolines, which 
are actually of relatively low average vola- 
tility. Although this change in quality is not 
necessarily deterioration, it has brought to 
the attention of designers and users of in- 
ternal combustion engines problems that did 
not exist in the past. Coincident with the 
change in quality there has been an in- 
crease in market price and a threatened con- 
dition of shortage in supply, so that the 
automotive engineering industry now has for 
solution the complex problems of devising 
equipment for the utilization of fuel of low 

olatility and at the same time getting a 
zreater production of effective power from 
the quantity of gasoline used. 

Before beginning the most important part 
of this paper—that which discusses the possi- 
bilities of increasing the supply of fuel and 
the efficiency of its utilization—it is desirable 
to consider briefly the characteristic quali- 
ties of gasoline and the possibility of vari- 
ation among these as influenced by refining 
methods. It is already understood by auto- 
motive engineers that the name gasoline is 
decidedly indefinite in its meaning and that 
it includes a heterogeneous class of petroleum 
products that have in common only the power 
of enabling motorists to start and oper- 
ate their engines. The following discussion 
is intended to show some of the characteristic 
differences among types and grades of gaso- 
line and to explain and perhaps justify the 
changes in quality that have occurred re- 
cently. 


By Dr. E. W. Dean 


Petroleum Division, U. S. Bureau of Mines 


There are now three general methods by 
which gasoline is obtained from raw mate- 
rial. The oldest and still the most important 
is the ordinary refinery process of distilla- 
tion from crude petroleum. A second method, 
also used in refineries, is the pressure-crack- 
ing process, in which, instead of crude 
petroleum, heavy distillates, such as gas oil 
or fuel oil, are used as raw material. The 
third method involves the extraction of gaso- 
line from natural gas, either by the absorp- 
tion or the compression process. The prod- 
uct thus obtained is commonly called casing- 
head gasoline. 

An adequate discussion of the details of 
any one of these processes is beyond the 
scope of the present paper, and it is there- 
fore necessary to pass this interesting field 
with a brief word of mention. It may be 
stated, however, that the straight distilla- 
tion method is highly developed and that im- 
provement in it offer only moderate possi- 
bility of increasing the supply of fuel. Some 
gasoline and naphtha still goes into the kero- 
sene fractions, but wastes of this sort are not 
important in the present situation. The 
cracking process is as yet only partly devel- 
oped, and in the future its use will undoubt- 
edly be considerably increased. It is not to 
be expected, however, that there will be more 
than gradual development in this field even 
if the Standard Oil company should decide 
to license the Burton process for general use 
at an early date. 

Other cracking processes are being in- 
stalled on a commercial scale, but as yet seem 
to be limited to the small unit stage. The 
extraction of gasoline from natural gas is 
likewise a method that is growing in use and 
it is difficult to predict just what can be ex- 
pected from it on the basis of data now at 
hand. The recently developed absorption 
process makes it profitable to extract gaso- 
line from gas not sufficiently rich to be 
treated by the compression process but re- 
sources in this direction probably cannot be 
expected to develop in more than gradual 
fashion. 

The most familiar type of fuel, that pro- 
duced from crude oil by the distillation 
method, is commonly described as “straight 
refinery’’ gasoline. This type of gasoline, as 
ordinarily refined, is colorless and possesses 
an odor varying from actual sweetness to the 
slightly disagreeable quality characteristic of 
kerosene. The hydrocarbons of straight re- 
finery gasoline are of the so-called saturated 
class and are inactive when treated with such 
reagents as bromine, iodine and cold concen- 
trated sulphuric acid. They are, however, 
slightly attacked by fuming sulphuric acid of 
moderate strength and by nitric-sulphuric 
acid mixture. 

Straight refinery gasoline may vary within 
wide limits in the property of volatility, but 
the distillation curves obtained by plotting 
the results by the Engler test have a more 
or less characteristic form. Figure 1 shows 
the distillation curves of three gasolines of 
various degrees of volatility obtained from 
different types of crude petroleum. The per- 
centage marks are plotted as ordinates and 
temperatures as abscissas. The curves slope 
upward rather shirply from the initial boiling 
point to approximately the 20 per cent mark. 
From this point the graph proceeds as prac- 
tically a straight line sloping gradually up- 
ward to about the 90 per cent mark. Here 


another steeper slope commences, which gen- 
erally proceeds to about the 95 per cent mark, 
and then breaks sharply. This break is due 
to the fact that the dry point is not actually 
the 100 per cent mark. 

The characteristic properties of cracked 
gasoline are odor and content of unsaturated 
or clefin hydrocarbons. Untreated cracked 
distillates have a particularly rank and un- 
pleasant odor, which can, however, be prac- 
tically eliminated by treatment with a small 
percentage of sulphuric acid. The odor of 
a well refined cracked gasoline is not notice- 
ably disagreeable, but has a definite quality 
and pungency that distinguishes it from gaso- 
line of the straight refinery type. This odor 
is admitted to be somewhat undesirable, but 
is not a serious objection. The other char- 
acteristic property of cracked gasoline is a 
considerable content of unsaturated hydro- 
carbons, compounds that react with such 
chemicals as bromine, iodine or concentrated 
sulphuric acid. 

The amount of material removable from 
the gasoline by treatment with an excess of 
cold concentrated sulphuric acid is generally 
called the percentage of unsaturation. The 
cracked gasolines usually marketed are acid 
refined and blended with straight run and 
casinghead products and generally do not 
contain over 6 per cent of hydrocarbons re- 
movable by sulphuric acid. The volatility 
curves of cracked gasolines are, like those of 
straight-run products, controlled by the 
method of refining, but the characteristic gen- 
eral form is the same as for the refinery dis- 
tillates. Fig. 2 shows the distillation curve 
of an unblended cracked gasoline compared 
with that of a straight refinery product that 
happens to be of the same average volatility. 
The form of the two curves is almost identi- 
cal. 

Natural Gas Gasoline 

Natural gas gasoline is of such a volatile 
nature that it is usually blended with a con- 
siderable proportion of heavier gasoline to re- 
duce its vapor pressure so that it can be 
shipped and used safely. Its chemical and 
some of its physical properties are identical 
with those of the straight refinery type of 
product. It is colorless, of sweet odor, and 
inactive with sulphuric acid, bromine and 
iodine. The volatility of unblended casing- 
head gasoline is a property concerning which 
the Bureau has few data. This product is 
rarely used as such except perhaps in gaso- 
line gas machines. It is usually marketed as 
a blend, either with heavy naphtha produced 
by the ordinary refinery process or with 
straight refinery gasoline of high endpoint. 

The term heavy naphtha is used to desig- 
nate a distillate which does not contain the 
low boiling fractions included with ordinary 
gasoline. The blending of casinghead gaso- 
line with the straight run product is generally 
done in refineries, many of which make 4a 
practice of buying all of the former they can 
obtain and adding it to the distillates pro- 
duced from crude petroleum. The blending 
of casinghead gasoline with naphtha is gener- 
ally done either by the companies that pro- 
duce the former from natural gas or else DY 
blending companies. 

Fig. 3 shows the characteristic distillation 
curves of blended casinghead gasoline 45 
compared with the typical curve of a straight 
run product. One of the curves represets 
a sample of fuel that was obviously prepared 
by blending approximately equal quantities 
of casinghead and kerosene. This is 4 
‘“‘shocking example’ of what a blended gaso- 
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line ought not to be and is the only sample 
of this type of fuel that the Bureau of Mines 
has ever discovered for sale in the market. 

Two of the other curves represent blends, 
one with heavy refinery gasoline, the other 
with naphtha. The naphtha blend has a 
lower initial boiling point and a higher con- 
tent of volatile constituents than the gaso- 
line blend. Both are fuels of good quality 
and are probably superior in starting proper- 
ties to the straight run gasoline represented 
by the distillation curves shown for com- 
parison. 

The desirable properties of gasoline and 
some laboratory tests and specifications for 
determining them have been discussed in a 
recent technical paper published by the Bu- 
reau of Mines. This paper was intended 
chiefly for the information of refineries and 
chemists, but a brief review of some of the 
considerations mentioned may not be out of 
place here. 


A Satisfactory Fuel 


The requirements for a satisfactory fuel 
are as follows: 

i—That it shall permit ready starting of a 
cold engine. 

2—That it shall permit smooth and reliable 
operation of an engine at varied and rapidly 
changing loads and speeds. 

3—That it shall not contain substances such 
as free acid which by corrosion or otherwise 
injure an engine. 

4—-That there shall be a minimum tendency 
for either solid or liquid residues to accumu- 
late in the engine. 


It is also desirable that gasoline shall not 
be of such nature as to be subject to ex- 
cessive evaporation losses in storage or han- 
dling and that it shall not be too dangerous. 
These latter requirements are indefinite, how- 
ever, and vary with climatic conditions. In 
addition they are likely to interfere with the 
starting qualities of gasoline if satisfied too 
thoroughly. 


The second and third requirements are gen- 
erally satisfied by present refinery practice. 
The Bureau has heard no complaints either 
of corrosive action due to free acid in gaso- 
line or of lack of flexibility in engine opera- 
tion. The first requirement, easy starting 
of cold engines, seems to be least generally 
met as the present tendency of refineries is 
to market gasoline of relatively low average 
volatility. There seems to be little possi- 
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problem of easy starting will undoubtedly 
have to be solved by engine designers. 

The requirement that gasoline shall not 
leave a solid or liquid residue in the engine 
is one that frequently is not satisfied, accord- 
ing to reports from many makers and users 
of engines. Complaints are heard to the ef- 
fect that there are sometimes gummy de- 
posits in carbureters and manifolds, that ex- 
cessive carbon deposits collect in cylinders, 
and that heavy fractions of gasoline are un- 
burned and forced past cylinder rings into the 
crankcase oil. Difficulties are without ques- 
tion frequently due to improper engine ad- 
justment and operation, but the gasoline is 
undoubtedly to blame in some cases. The ac- 
cumulation of gummy deposits in carbureters 
and manifolds is a type of trouble for which 
there does not at present seem to be any 
definitely established explanation. The Bu- 
reau is at present studying this problem but 
has not yet enough information at hand to 
make it desirable to attempt an adequate dis- 
cussion. Fortunately this type of engine 
trouble does not seem to be of frequent 
occurrence. : 


The two most important types of residue 
are carbon, which collects in the explosion 
chamber, and heavy fractions of the gasoline 
that condense and escape past the piston 
rings into the crankcase. Carbon deposition 
is frequently due to improper carbureter ad- 
justment and can generally be minimized if 
a sufficiently lean mixture is used. Such 
deposition is, however, in common with 
crankcase oil pollution, often due to the use 
of gasoline containing too great a proportion 
of heavy ends, which in everyday language 
means kerosene. The term used by the re- 
finer and oil chemist is ‘thigh end point’’ and 
means that when the gasoline is subjected to 
a distillation test the presence of high-boil- 
ing fractions is indicated. These fractions un- 
doubtedly are not vaporized even in cases 
when no fuel troubles are experienced but 
are burned while in the form of a fine spray, 
in the same way that coal dust or grain dust 
burns explosively. 

Fuel trouble due to high endpoint occurs 
when heavy constituents are present in ex- 
cessive proportion; so that instead of hold- 
ing up in spray form drops of considerable 
size precipitate. These settle on cylinder 
walls and piston heads and cause trouble in 
a variety of ways. Lubrication is interfered 
with, there is deposition of carbon through 
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past the piston rings and mixed with the 
lubricating oil. There may be other ways in 
which trouble is caused, but those already 
mentioned are sufficient to indicate the dis- 
advantage attendant upon the use of gasoline 
of too high endpoint in the average engine. 

Unfortunately it is a difficult matter to set 
any kind of a definite limit that serves to in- 
dicate when the danger line in endpoint is 
passed. There are on record cases that seem 
to indicate that trouble has been caused bv 
the use of gasoline of endpoint lower than 400 
deg. Fahr. On the other hand, a tremendous 
quantity of gasoline is being used, generally 
without more than imaginary fuel trouble 
which has an endpoint as high as 450 deg. In 
some cases 500 deg. endpoint gasolines are 
satisfactorily employed and the author is ac- 
quainted with one man who during-the sum- 
mer months regularly mixed with his gaso- 
line a fourth of its volume of Kerosene and 
obtains satisfactory results. 

Proper Endpoint 

There is no question upon which it is easier 
to start an argument than on the proper end- 
point of gasoline. The Bureau of Mines has 
up to date taken the stand that the only evi- 
dence it could depend on is the general mar- 
keting practice of refiners and on this basis it 
appears that the maximum satisfactory end- 
point for a properly balanced gasoline is be- 
tween the limits of 400 deg. and 450 deg. Fahr. 

There is still a tendency on the part of 
some users to consider that the only desir- 
able variety of gasoline is a highly volatile 
product obtained by the straight refinery 
method. Blended casinghead gasolines are 
claimed to be dangerous, to deposit carbon 
and to strat.fy or change their composition in 
aifferent parts of a storage system. Cracked 
gasolines are believed to be of vile odor and 
to polymerize in carbureters and manifolds 
and to leave excessive carbon deposits in cyl- 
inders. Straight refinery gasolines of high 
endpoint are likewise condemned on the 
ground that they are bad in starting an en- 
gine and that they deposit carbon and pollute 
the crankcase oil. 

These beliefs are not without some founda- 
tion of fact. There is little doubt that from 
the point of view of the average user the 
most satisfactory fuel ever produced was a 
straight refinery gasoline testing 70 deg. 
Baume or higher. This type of product was 
relatively dangerous in handling and was 
subject to high evaporation losses, but these 
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Fig. 3— Comparison of blended casinghead gasoline and straight run 


minimized in a large degree the first disad- 
vantage and its relatively low cost minimized 
the second. Gasoline of this type worked 
satisfactorily under almost any sort of en- 
gine conditions and in any event was rarely 
blamed for trouble. In earlier days the cus- 
tom when anything went wrong was to swear 
at the engine rather than at the fuel. 


Trouble with Newer Types 

When the newer types of gasoline were first 
introduced the trouble and dissatisfaction 
that immediately arose was not without some 
just cause. In many cases the process of 
blending casinghead gasoline was not prop- 
erly conducted and in any event 70 deg. 
Baume gasolines of this type could not help 
being dangerously volatile. Methods of re- 
fining cracked gasoline were not perfected 
when these distillates were first marketed 
and they certainly did not compare favorably 
with straight run products in the matter of 
odor. It is likewise possible that there may 
actually have been cases of polymerization 
with troublesome deposition of gummy 
resinous material. When heavy straight re- 
finery gasolines were first used engines were 
not designed or adjusted for their consump- 
tion and difficulties naturally arose. At 
present the methods employed in production 
and refining have been so improved that the 
bulk of the gasoline now on the market is 
really of excellent quality. 

Both cracked and natural gas gasolines are 
put out in the form of blends that the aver- 
age user cannot distinguish from straight re- 
finery products and which have actual ele- 
ments of superiority over the latter as now 
marketed. Heavy gasoline is, of course, de- 
ficient in the property of easy starting, but 
this objection is balanced by the fact that it 
actually contains more heat units per gal- 
lon and permits the development of more 
power. There are certain other admitted ob- 
jections to relatively non-volatile gasolines, 
but these are chiefly of the sort that can be 
obviated by proper engine design and adjust- 
ment. The Bureau has yet to receive proof 


that a gasoline of 400 deg. Fahr. drypoint and 
a properly balanced range of volatility (which 
means that from 15 to 20 per cent of constitu- 
ents distill below the boiling point of water 
and that the other fractions are reasonably 
evenly distributed) has failed to yield satis- 
factory results in a well adjusted automobile 
engine of up-to-date design. In many cases 
gasolines of as high endpoint as 450 deg. 
Fahr. are being used with satisfaction. 

The main advantage of the present type of 
fuel is that its introduction has permitted 
the producers to keep pace with the demands 
made upon them. If the older standards of 
quality had been maintained prices would 
have soared far above their present high level 
and in addition there would have been today 
an actual shortage. Few users of automo- 
biles would prefer limitation in their supply 
of fuel to the slight inconvenience of having 
to treat their engines with the care and re- 
spect these complicated mechanisms actually 
deserve. 


It is a difficult matter to make accurate . 


predictions for the future of a situation in- 
volving as many variables as does the auto- 
motive fuel market. 


The one definite prospect for the immediate 
future is that there will be a considerable with- 
drawal of fuel from the home market for use in 
military operations. The quantity needed can 
be conservatively estimated for the present 
calendar year at about a fifth of the total pro- 
duction of the country. There is a likelihood 
that the quality will also be changed in the di- 
rection of further decrease in volatility be- 
cause gasoline for military purposes will neces- 
sarily be of higher test than the present average 
commercial grade. If the total production is 
to be kept up to the present market this will 
mean that domestic gasoline will be of lower 
volatility than now. In addition, refiners may 
be obliged to curtail their use of sulphuric acid, 
which will result in the ae of gasoline 
of inferior color and odor. 

The fuel situation is detonate one for 
which the ultimate successful termination of 
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the war does not promise permanent relief. 
Estimates as to the number of years our re- 
sources of crude oil will last have been variously 
made and it is agreed that unless unexpected 
resources exist another generation will witness 
an actual shortage in the raw material from 
which gasoline is now produced. It is certain 
that the world cannot go on forever using up 
crude petroleum at the present rate of consump- 
tion and it is even now desirable to face this 
prospect squarely and make allowances for what 
the future is likely to bring. The possibilities 
of new supplies of fuel will therefore be dis- 
cussed briefly, with the idea of showing the 
relative importance of the sources of relief 
mentioned. 


Supply from Raw Material 

When looking for a future supply of any 
product it is natural to consider raw material 
that can be continuously produced instead of 
taken from a stored-up deposit. Alcohol is a 
volatile liquid fuel that is known to be satis- 
factory for use in internal combustion engines 
and which can be produced by the simple proc- 
ess of fermentation from any source of sugar. 
Unfortunately, however, evidence is still lack- 
ing that alcohol can be produced sufficiently 
cheaply enough to compete with various other 
forms of fuel that come to us as it were ready 
made. Just at present alcohol sells at a price 
that almost prohibits its use even as an anti- 
freeze compound. This situation is of course 
abnormal and there is every prospect that in 
the future alcohol may be on the market at a 
lower price than ever in the-past. 

The economical utilization of alcohol re- 
quires, however, engines that operate at com- 
pression pressures far greater than now em- 
ployed for gasoline, which fact introduces com- 
plications that relegate alcohol to the far dis- 
tant future as a potential substitute for gaso- 
line. For the present it seems that alcohol is 
only of academic interest as an engine fuel 
except perhaps in localities where gasoline is 
expensive and scarce and the most promising 
raw material for alcohol manufacture is cheap. 
Such a situation already promises to develop 
in the Hawaiian Islands; gasoline is obtained 
there only after shipment over sea; but low 
grades unrefinable molasses is produced in large 
quantities. 

Another source of fuel that has received 
much attention is the byproduct coking indus- 
try. The light oil constituents obtained by this 
process, such as benzol, toluol and xylol, are 
known to be satisfactory fuel, and although 
during the war the demand for them will con- 
tinue to be greater than the supply, they will 
undoubtedly be marketed as fuel after the 
present abnormal production of explosives de- 
creases. The use of these hydrocarbons either 
as such or blended with petroleum gasoline may 
increase the supply of fuel to a certain degree, 
but unfortunately the total available supply is 
relatively small. The following statistical in- 
formation is interesting: The gasoline produc- 
tion of the United States for the calendar year 
1916 has been variously given at from 2,000,- 
000,000 to 2,225,000,000 gal. The U. 8S. Bureau 
of Mines report on refinery operations for the 
year 1916 gives 2,058,880,596 gal. This in- 
cludes a portion of the production of casing- 
head gasoline, which has been given as 104,- 
212,809 gal. by J. D. Northrup, U. S. Geologica! 
Survey press bulletin No. 332. 

The production of coal-tar light oils for the 
same year was 36,600,000 gal. (C. E. Lesher, 
Iron Age, Vol. 99, Feb. 22, 1917), and it ha: 
been estimated that during the year 1917 this 
production will have been increased to from 
40,000,000 to 60,000,000 gal. These figures in: 
dicate that if the total production of coal-tar 
light oils of the country were added to the en- 
gine fuel supply the increase would be about 
2 per cent. These figures represent cokins 
operations already conducted by the byprodu«' 
method. Figures based upon the total cole 
production of the country and even the tot:! 
coal production of the country are not muc® 
more promising. The total coke produced i2 
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1916 by both beehive and byproduct ovens is 
given as 54,533,585 short tons and the total 
bituminous coal as 502,519,682 tons. (United 
States Geological Survey press bulletin No. 343, 
November, 1917.) It is likewise recorded that 
the average yield of coke from a ton of coal is 
1440 lb. and the average yield of light oil is 
1.54 gal. (C. BE. Lesher, Mineral Resources of 
the United States (1916), part 2, pp. 515-558). 

Calculations from these figures indicate that 
if all the coke produced in the country in 1916 
had been made by the byproduct process the 
75,741,053 tons of coal used would have yielded 
117,641,232 gal. of light oil, which if entirely 
devoted to use in internal combustion engines 
would have increased the available supply of 
fuel by a little more than 5 per cent. If all the 
bituminous coal produced had been coked and 
had yielded the same average quantity of light 
oil as the grade of coal now used for coking 
the light oil produced would have amounted to 
753,779,523 gal., which proves to be less than 
34 per cent of the gasoline production. These 
statistics show the limitations of the coking in- 
dustry as a source of engine fuel. Fig. 3 repre- 
sents graphically the theoretical quantities of 
fuels produceable from coal as compared with 
the gasoline actually produced. The use of coal- 
tar light oils as fuel will undoubtedly aid to in- 
crease the supply at some time in the future, 
but they by no means promise to meet the total 
need for more gasoline. 


More Crude Hoped For 

It is by no means certain that tremendous 
quantities of crude petroleum exist that are 
not at present counted on, and producers are 
hopeful that such fields as the Mexican and 
even the Central American and South American 
fields may ultimately develop to a considerable 
degree of importance. The discovery of more 
crude would seem to be the easiest and most 
pleasant way of meeting the threatening fuel 
shortage, but this is a possibility that is so un- 
certain that it is hardly wise to place de- 
pendence on it. 

Vast deposits of oil bearing shale are known 
to exist in certain parts of this country and 
engine fuel can undoubtedly be obtained from 
this source. Here, however, as in the case of 
alcohol, the factor of expense in producing puts 
these products in the class of a resource that 
may be utilized in the future. Scientists are 
already giving attention to the problem of work- 
ing up these shales and it is hoped that satis- 
factory methods for obtaining engine fuel in 
maximum quantity and of the best possible 
quality will be developed by the time it becomes 
commercially practicable to use these shales. 
Many problems in the fields both of distillation 
of the shales and treatment and refining of the 
oils remain yet to be solved, but these problems 
are considered to be comparatively simple of 
solution and are now being studied. 

From the point of view of the oil refiner the 
most desirable way of increasing the supply is 
to get more of it from the same quantity of 
crude oil now refined. This can be accom- 
plished either by extending the range of volatil- 


ity acceptable for fuels or by the employment: 


of methods that increase the quantity of vola- 
tile products obtainable from the crude. The 
latter possibility is that which the use of the 
cracking process covers. The development of 
these processes is today the most important 
seld of experimentation in the industry and 
‘onsiderable progress has already been made. 
The Burton process, owned and controlled by 
he Standard Oil Co. of Indiana, and operated 
oy various of the companies of the Standard 
<roup, has been developed to a high degree of 
Heleney and is regularly converting large 
iantities of heavy petroleum distillates into 
“tisfactory fuel. 

The Hall’ process, which is said to be op- 
erated on a large scale in England and to 
“cine degree in the United States, is also ap- 
perently in the stage of successful commercial 
operation. The Rittman process, with which 
toe Bureau of Mines has been largely concerned, 
Secs now to be thoroughly developed for the 
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large scale production of gasoline and should 
soon be a commercial factor in the market. 
Other processes now operating are the Green- 
street and the Cosden. 

At present it appears that the Burton process 
and others of the pressure distillation type can 
operate successfully using as raw material 
fairly heavy petroleum distillates, such as the 
fuel and gas oil types. The Burton process 
cracks a limited amount of kerosene also, but 
it is not adapted in its present stage of me- 
chanical development to the treatment of oils 
of this type. The Rittman and Hall processes 
are said to operate equally well with kerosene 
and the heavier distillates. The Greenstreet 
process seems to operate entirely with kerosene 
distillate. It is not known that any pressure- 
cracking process is successfully utilizing oils of 
the residuum type in large-scale apparatus. 
These crack readily enough, but the mechanical 
difficulties incident to the deposition of large 
quantities of carbon have so far interfered with 
commercial success. 

The general consensus of opinion of those 
qualified to judge is that the production of vola- 
tile hydrocarbons, satisfactory for use as engine 
fuel, can be brought about by many modifica- 
tions of the principle of applying heat and 
pressure, but that the cracking process in gen- 
eral cannot be made a commercial success un- 
less handled with a high degree of scientific 
and technical skill and under carefully regu- 
lated economic conditions. In other words, al- 
though oil is easy to crack it is not easy to 
crack profitably. The oil cracking art is in 


ways like the poultry business. Any 
amateur can convert many grain and 
meat scraps into chickens and_e eggs, 


but it takes more than interest and am- 
bition to accompany this process by the ac- 
cumulation of financial profit. Likewise, it is 
tolerably easy to make gasoline out of heavy 
oil, but a totally different matter to keep the 
cost of the finished product satisfactorily be- 
low its market price. 

It appears therefore that although the crack- 
ing process offers great possibilities of increase 
in the supply of fuel, this increase is bound to 
be in the way of a gradual development and in 
no way revolutionary. It is possible that if 
cracking processes were used to the full extent 
of their applicability the total production of 
gasoline from the quantity of crude oil now 
produced might be doubled. This increase can- 
not, however, be expected on the basis of rea- 
sonable possibility in less than ten years. 

It may seem presumptuous for a rank out- 
sider in the gasoline engine business to suggest 
that one of the most important lines of activity 
for automotive engineers is to increase the po- 
tential efficiency of the engines they turn out. 
It actually seems, however, that there are tre- 
mendous possibilities in this line, not neces- 
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sarily through increases in mechanical efficiency 
but, by educating the public to demand and use 
motor cars that are essentially economical in 
consumption of fuel. There are now on the 
market types of cars that on average roads 
and grades can travel about 20 miles on a gallon 
of gasoline. Most of these cars are of low and 
moderate price and it appears that the majority 
of higher-priced cars get notably less mileage, 
this in some cases being as low as 6 or 8 
m.p.g. 
Standard Performance 

Such a condition should not continue because 
if fuel, at any price, is not going to be available, 
the motor car business is bound to suffer. For 
this reason it seems that the designers and 
manufacturers ought to take this matter in 
their own hands, regardless of the present de- 
mands of buyers, and work out a reasonable 
standard of performance for ali-cars. For in- 
stance, cars might be built with the basic as- 
sumption that a two- or three-passenger car 
must travel 22 miles on a gallon of gasoline, a 
five-passenger car 18 miles and a seven-passen- 
ger car 16 miles. Some such standard of effi- 


ciency as this should be regarded as ironclad 


and all motor car design based upon it. Such 
consideration as speed and hill-climbing power 
should not be allowed to interfere with this 
matter of efficiency and the users will soon get 
over the idea that it is necessary to have 80- 
hp. engines in their cars when 30 hp. is suffi- 


cient to carry them at adequate speed anywhere - 


they want to go. 

Perhaps no phase of the fuel situation has so 
interested automotive engineers as the use of 
kerosene in place of gasoline. Present market 
conditions are such that kerosene is one of the 
cheaper petroleum products, and as it has al- 
ready been demonstrated to work satisfactorily 
in internal combustion engines under certain 
conditions there has been a great desire to 
render it available for general use in motor 
cars. The Bureau of Mines has had called to 
its attention many devices for the utilization of 
kerosene, but believes that mechanical develop- 
ment in this particular line is a mistake. The 
logical and reasonable way to utilize kerosene 
is not as such, but as a mixture with the gaso- 
line produced with it in the refining of crude 
oil. In other words, attention should not be 
given to the utilization of kerosene but to the 
utilization of petroleum distillates containing 
both the gasoline and kerosene fractions of 
crude oil. 

In terms of the testing laboratory this means 
fuel of high endpoint and correspondingly low- 
ered average volatility. Such fuels could be 
produced by the refiners with slight modifica- 
tion of their present methods and equipment, 
and their price should be somewhat less than 
the average price of gasoline and kerosene now 
marketed separately. 
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Editor’s Note—Herewith is presented the eighty-second installment of a weekly series of articles begun in MOTOR AGE. 
issue of June 29, 1916, designed to give the motorist the knowledge necessary to enable him to care for and repair any and ali 
of the electrical features of his car, no matter what make or model it may be. - At the conclusion of this series, ‘‘ Electrical 
Equipment of the Motor Car,’’ with additions, will be published in book form by the U. P. C. Book Co., Inc., New York, in a 
size te fit the pocket conveniently. 


\The fundamentals of electrical circuits of the motor car were explained through their analogy to water systems, and 
the relations of current pressure and resistance were brought out. This was followed by an explanation of series and 
multiple circuits, how electricity is made to do work in lighting, starting, signalling, etc. Calculating the capacity of a 
battery for starting and lighting and the cost of charging storage batteries and determining the torque a starting motor 
must develop were explained. Action of primary batteries and dry cells was considered. A section was devoted to the 
makeup and action of lead and Edison storage batteries, and another to the care of lead batteries im service and the best 
methods of charging them. Magnets and electromagnetism then were considered, and the principles of generators and motors 
explained. <A section on generator output was followed by one on the purpose and operation of the cutout. Electric motors 
and engine and motor connections then were considered. Ignition was taken up neat. 


Part LXXXII—Gray & Davis System for Ford Car Continued 





[iow wires are more or less subject to dislodgment and injury, 
and they should be examined occasionally to see that they are 
not resting on sharp edges of metal and that the insulation is not 
worn or injured. Examine the cables leading through the splash 
plate and battery box; the bushings must be intact and in place 
to protect the cable. If the insulation on any wire or cable is 
found to be injured, wrap the spot with insulating tape and make 
the necessary changes in the positions of the conductor or its 
supports to prevent a re-occurrence of the damage. 

The engine never should be run with the battery disconnected 
or off the car without first insulating or removing two of the gen- 
erator brushes from contact with the commutator, to prevent the 
generator from generating any electrical pressure in its armature. 

Examine the brushes occasionally to determine whether they 
are excessively worn. The stop on the brush holder limits the 
downward travel. The brushes wear for a long time, but do not 
allow them to wear until they reach the limit, as poor brush 
contact on the commutator and burning of the commutator re- 
sults. It is important when renewing brushes that each brush is 
connected firmly and is fitted properly to the shape of the com- 
mutator. The brushes should be in firm contact with the com- 
mutator and when raised by hand should return to their proper 
position freely. The brush tension, or pressure, on the commu- 
tator should be only moderate. The commutator, if coated or 
dirty, can be cleaned by holding a clean cloth slightly moistened 
with oil against the commutator while it is rotating. The com- 
mutator should be smooth. If roughened, it probably is due to 
burning where brushes are in contact, because of insufficient con- 
tact or pressure at the end of brushes. Examine brush tension, 
brush contact and swinging of brush holder. The commutator 
surface may be smoothed off by holding a very fine piece of sand- 
paper folded flat against the commutator by a square ended piece 
of pine wood. Never use emery cloth or emery paper. If sand- 
paper is held by hand it does not true up the surface of the com- 
mutator nearly so well as when pressed against the commutator 
by the piece of wood. The sandpaper should be 00 or finer. After 
using the sandpaper, wipe off fhe surface thoroughly, also brushes 
and brush holders, and if compressed air is available blow out 


interior of machine so as to remove any loose foreign matter, such 
as dust, which may have accumulated. Wipe off the commutator 
with a cloth which has a little clean vaseline on it before closing 
up the machine. 

The threaded shaft on the end of the motor which carries the 
small driving pinion should be cleaned occasionally to prevent 
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Fig. 451—Didagram showing method of connecting ammeter in 
circuit on Gray & Davis system for Ford car 
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Fig. 452—Two types of Gray & Davis system for Ford car. The 
generator unit shown at left has electromagnetic regulation, while 
that at right has third-brush regulation 
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its sticking to the shaft on account of the oil gumming. The 
threaded portion should be cleaned with kerosene. 

The following lamps are recommended by Gray & Davis: Head- 
lamps 6-8 volt 15-candlepower, 2 inches round with helical fila- 
ment and bayonet base, sometimes called ediswan base. If the 
base has a center contact, specify ‘‘single contact’’ but if it has 
two contacts specify ‘‘two contact.’’ Side lamps 6-8 volts, 4 
candlepower, bayonet base. Tail lamp 6-8 volts, 2 candlepower, 
bayonet base. 

Lamps should be in focus for best results. Move balls in head- 
lights forward or backward by turning adjusting screw in back of 
lamp housing until the most intense beam of light is obtained. 
Lamp brackets should be bent to direct rays downward on the 
road for best road illumination. 

The ammeter, if it is to be installed permanently, may be 
mounted on the cowl to the right of the lighting switch. Be very 
eareful to see that the ammeter terminals, nuts or washers do not 
come in contact with any other metal. Disconnect green and 
red wire from fuse block, and securely fasten it to right-hand 
terminal of ammeter, when facing toward the front of the ear. 
From the left-hand terminal of the ammeter connect a short piece 
of wire to the fuse block terminal from which you removed the 
green and red wire. Now turn headlights on with engine at rest. 
Ammeter should indicate discharge. Should it indicate charge 
instead of discharge, the ammeter connections should be reversed. 

The connections for a portable ammeter are the same as those 
for the one being installed permanently, and unless it is of the 
zero-center type the connections will have to be reversed when 
changing from a discharging to a charging condition of the bat- 
tery or vice versa. 

A diagram showing the method of making the above connec- 
tions is shown in Fig. 451. 


Two Types of Generators 


Two types of generators are supplied by Gray & Davis. Their 
chief difference lies in the method of regulating the output. In 
one type the regulation is by the third-brush method and in the 
other type the regulation is by electromagnetic means. Both 
these types of regulation have been described thoroughly in 
previous articles. | 

The operation of the two generators may be described briefly 
as follows: In the case of electromagnetic regulation there is an 
electromagnet controlling a set of contacts connected across the 
terminals of a resistance in series with the shunt-field winding 
of the generator, and this resistance is shorted or not shorted, 
depending upon whether the contacts are closed or open. The 
winding of the electromagnet is connected across the terminals 
of the generator and the contacts open when the voltage has 
increased to such a value that it will produce a current in the 
winding of sufficient magnitude to draw up the armature of the 
electromagnet. When the voltage drops below a predetermined 
value, depending upon the adjustment of the spring controlling 
the armature of the electromagnet, the armature will be drawn 
away by the spring as it overcomes the magnetic pull, and the 
contacts will be closed, thus causing the field current to increase 
in value and hence there will be an inerease in voltage. This 
operation of the armature of the electromagnet takes place at a 
very rapid rate. 

In the third-brush type of generator, the shunt-field winding is 
connected between one of the main brushes and what is called a 
third brush. This third brush is located on the commutator be- 
‘ween the positions for two of the main brushes, and the voltage 
hetween it and the main brush, to which the field winding is con- 

ected, is some fractional part of the total voltage between the 
terminals, and the value of this voltage, which is acting on the 

unt-field winding, changes when the armature is carrying a cur- 
at. due to the twisting of the magnetic field of the generator in 
‘ie direction of rotation of the armature. 

The two types of generator differ somewhat in outward appear- 
aice, and the inexperienced person may determine the type he 
2s by the two external views shown in Fig. 452. The machine 
sown at the left has electromagnetic regulation and the one to 
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Fig. 453—wWiring diagram of Gray & Davis starting and lighting 
system for Ford car, electromagnetic regulation 


the right has third brush regulation. The wiring diagram shown 
in Fig. 450 is for the generator having third-brush regulation, and 
the wiring diagram shown in Fig. 453 is for the generator hav- 
ing electromagnetic regulation. 


Generator with Electromagnetic Regulation 


The generator, regulator and cut-out all may be tested by 
observing carefully the indications of the ammeter for all condi- 
tions of operation. Turn the lights all off and run the engine, 
increasing the speed very gradually. 


If the ammeter remains at zero until the engine speed has in- 
creased to an equivalent of approximately 7 to 8 miles per hour 
and then indicates a charging current, it is proof that the cut-out 
is closing at the proper time. Continue to increase the speed of 
the engine, and the current should increase until reaching 8 to 
12 amperes at an engine speed of approximately 12 to 13 miles 
per hour. The current should remain practically constant for all 
higher speeds of the engine, which indicates that the electro- 
magnetic regulator is operating properly. Should the current 
continue to increase to any great extent after the engine has at- 
tained a speed corresponding to 14 to 15 miles per hour, or if the 
current is abnormally low when the speed is increased, it indi- 
eates that the electromagnetic regulator is not operating properly 
and should be adjusted, which will be described later. 


Decrease the engine speed gradually and if the current de- 
ereases in value and when reading 0 to 2 amperes discharge re- 
turns to zero while the engine is slowed down still further and 
brought to rest, it indicates that the cut-out properly is discon- 
necting the battery from the generator before the generator stops. 
If the ammeter indicates several amperes’ discharge before re- 
turning to zero or should continue to show discharge and not re- 
turn to zero as the engine is brought to rest, it indicates that the 
cut-out is sluggish or that the cut-out points are stuck together. 








36 


MOTOR AGE 


February 14, 1918 
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HE organization of woman emergency 
T drivers in Chicago has been seeing 
some strenuous service since its inaugura- 
tion. As stated before in these columns it 
consists of a group of women who banded 
together, first, to make themselves efficient 
in the operation and care of motor vehicles 
and, second, to render war service through 
the operation of motor cars and, more re- 
cently, trucks. These women have been 
in training since the declaration of war 
and earlier. They met for weeks to study 
under the direction of some of Chicago’s 
motor row instructors. And they are meet- 
ing and serving each week in actual driv- 
ing of cars and trucks. 


As the pictures,show they have been 
playing an active part in the taking of 
coal relief to those of the city during the 
snowstorm. The situation, as it has existed 
and as it exists now to a certain degree, 
has been such that even the traffic rulings 
as to the use of coal and other heavy 
trucks on the boulevards temporarily were 
suspended. Coal was delivered by limou- 
sine and by truck and, in fact, in any kind 
of a motor conveyance that could be ob- 
tained. Many of the women who served 
did so through the contribution of their 
own vehicles. Coal was delivered by the 
sack full as well as by the truck. 


For a long while the members of the 


The Woman’s 
Part 


emergency drivers’ league have acted as 
couriers extraordinary for the Red Cross 
and the naval training station. 


Last week the emergency drivers began 
work as members of the _ thrift-stamp 
brigade. Motorists met them on the boule- 
vard and were halted to hear the plea for 
war contributions, a plea that seldom went 
unheard, and then only for a good reason. 
Taken all in all, the service the emergency 
drivers are giving is typical of the motor 
world as a whole, but more than that these 
women have overcome all fears as to the 
necessity of their organization and have 
proved that the woman motorist also ca= 
be a powerful factor in wining the war. 
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Tone adjustment on the models HB-1 and HD-2 Heco horns is made by moving the dia- 
phragm button to or from the toothed wheel 


Adjusting the Heco 


HREE models of the Heco horns are 

made by the Heinz Electric Co., Lowell, 
Mass., the VAB for Fords, HB-1 for mo- 
torcycles and HD-2 for general motor car 
use. Adjustments for tone on these are 
very simple, and the illustrations on this 
page show how the work is done. The 
parts to be oiled also are marked. 


To adjust models HB-1 and HD-2 turn 
the knurled nut to the right or left, until 
the desired tone is secured. 


To adjust model VAB horn, loosen the 
check nut on the back of the horn. Adjust 
the tone by turning the slotted screw to 
the right or left with a screwdriver. When 
you have the desired tone, lock the adjust- 
ment by tightening the check nut. 

Models HB-1 and HD-2 are mechanieal- 
ly-operated horns and can be mounted in 
any convenient position. The knurled ad- 
justing serews are located on the inside 
of the bell-shaped horn. Turning the ad- 
justing screw either draws the diaphragm 


outton away from the motor or forces it 
‘loser. 


The Ford horn is operated from the mag- 


‘eto, and connections are made at two bind- 
ug posts at the back of the horn. 


Adjusting the United 


“F*O adjust the horn made by the United 
& Electrical Mfg. Co., Adrian, Mich., as- 
suming that the horn is completely out of 
.justment, proceed as follows: 

Loosen slightly the square nut B: 


“ress the horn push button,.or have 
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Sectional view of Heco VAB horn, 
showing adjustments 





Where to make adjustments on the 
United horn 


someone do it, and listen to see if the horn 
motor is running, indicated by a low hum- 
ming sound. 

If the motor is not running, turn the 
slotted brass screw A to the left until you 
are sure it is running freely. 

With the motor running freely on press- 


ing the button, turn the screw A slowly 
to the right until the horn gives the proper 
tone, then tighten the nut B. 


Release the push button and sound the 
horn several times to make sure that it 
rises to its full tone immediately on press- 
ing the button. If it seems a little slow 
in this respect, A should be turned very 
slightly to the left and again locked with 
the nut B. 


It is not necessary to remove the cover, 
although this may be done if desired by 
removing first the screw C and turning the 
cover until the square hole in its end reg- 
isters with the square nut B. The cover 
then may be used as a wrench to loosen B. 





INFLATING REINFORCED TUBES 


Editor Motor AGE—Motorists are used 
to cargying from 85 to 90 lb. of air in old 
style tubes, and while this pressure is cor- 
rect for that kind of tube it is excessive 
for the reinforced tube. Owing to the 
kneading action of the tire in road service, 
the old light-wall tube needs high inflation, 
to keep the casing from creasing and break- 
ing, as the walls of the tube are not de- 
signed to afford support to the casing. In 
the reinforced tube’ no attention need be 
paid to this matter, as the wall on the 
tread surface is heavy enough to ees 
creasing. 


Both factory and road tests, conducted 
in an exhaustive way, and under all eli- 
matic and road conditions, have shown us 
that from 70 to 75 lb. is the proper pres- 
sure for the reinforced tube. Not only 
will this pressure be ample for casing pro- 
tection, but it provides a cushion that can- 
not be obtained with the old style tube 
without dangerous under-inflation. 


Manufacturers of tubes long have known 
that the high pressure required in the old 
style tube has worked unnecessary injury 
to the casing tread, in that over-inflation 
made it impossible for the casing to yield 
when striking a stone or other obstacle 
in its path. It is quite obvious that a tire 
having 15 or 20 lb. less air pressure will 
yield readily and permit the casing to 
escape many a chip or bruise that results 
to the high-pressure tire—Sterns Tire & 
Tube Co., St. Louis, Mo. 





EQUIPPING HOME GARAGE 


(Concluded from page 26) 


the cylinders. It helps get even compres- 
sion. They are made for % in., % in. and 
metric threads. The price is about $4.50. 


Y—VULCANIZER—Vuleanizers, come 
in electric, steam and gasoline types. The 
latter type is illustrated. Ordinary tire 
repairs should be made by the owner and 
the little gasoline or electric vuleanizers 
are a help in patching a tube or mending a 
cut in the casing, if the cut is not too large. 


A complete vulcanizing set costs about 
$3.50. 
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The Electric System 


Replacing Magneto Weight 


Q —I am building a Ford speedster and 
‘using a high-tension magneto. I want to 
remove the magneto from the flywheel, which 
weighs 12 to 14 lb. Would you advise re- 
placing this weight with a disk or would it 
be heavy enough without putting on any- 
thing? I am using light pistons and connect- 
ing rods.—Subscriber, Sandborn, Ind. 


We do not think it necessary to replace 
the weight of the magnets on the flywheel. 
On the Ford the transmission acts as a sort 
of flywheel, inasmuch as it revolves as a 
single unit when the speed lever is in high 
gear. This is probably one reason why the 
Ford flywheel is made as light as it is. 





Ammeter on 1914 Cadillac 


@.—Publish sketeh showing correct way to 
wire an ammeter on the 1914 Cadillac.—C. M. 
Cluver, Beatrice, Neb. 


Refer to Fig. 2. This shows the manner 
which Cadillac recommends for attaching 
an ammeter to this model. Note that it is 
eonnected with the right hand terminal 
of the automatic cut-out and with No. 3 
wire on the generator, which is the red 
negative to the battery. 


Ammeter on 1918 Saxon 


Q.—Show wiring diagram of Saxon Four— 
1918 model. Also show method of connecting 
dash light and ammeter.—C. F. Patry, 
Bengal Minn. 


A wiring diagram of this model is 
shown in Fig. 1, together with method of 
connecting ammeter and dash light. 


Substituting Motor and Generator 


Q.—Give wiring diagram of Gray & Davis 
two-unit starting and lighting system, using 
the wiring assembly of the Auto-Lite Co., 
from the 85-6 Overland.—J. B. Wright, 
Fargo, N. D. 


A wiring diagram is hardly necessary 
for this if you have the diagram of the 
original installation as used on the model 
85. The Gray & Davis generator and 
starting motor are connected in much the 
same manner as the Auto-Lite units, 
grounding one terminal of the generator 
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T° assist readers in obtaining as a 
unit all information contained in 
this department on a certain subject 
in which they may be most interested, 
such as_ ignition, carbureétion, etc., 
MOTOR AGE has” segregated _in- 
qguiries into classes of allied nature. 
Questions pertaining to engines will be 
answered under that head, and so on. 
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No communication not accompanied 
by the name and address of the writer 
will be answered in these columns. 


and running the other wire to the circuit 
breaker. The starting motor is connected 
with the two heavy wires going to the 
storage battery and the terminal on the 
motor going to the starting switch should 
be grounded. 

We believe this would be an expensive 
procedure, inasmuch as the Gray & Davis 
units would not fit the brackets on the en- 
gine. It would require very careful work 
in lining up the instruments, together with 
much cutting and fitting to make the parts 
register properly. Unless you have definite 
reasons for making the change, we should 
not attempt it. 


TAIL LAMP 


SWITCH 





TER 


DASH LAMP 


Fig. 1—Wiring diagram of 1918 Saron, showing ammeter connections 


Miscellaneous 


Auburn Gear Ratio 


Q.—What® is the gear ratio of the Auburn 
model L 30 on high?—Earl Boose, Decatur, 





The gear ratio on direct drive of this 
model is 4 1/13 to 1. 


Owen-Magnetic Reverse 

Explain how the Owen-Magnetie Car is re- 
versed.—E. A. Campbell, Argenta, Ark. 

The Owen-Magnetic car is reversed by 
means of a reverse gear in the gearset. The 
action is the same as that in any car using 
a selective gearset with the magnetic trans- 
mission acting as a clutch and gearset 
combined. 

Planetary on Cadillac 

@.—Did the Cadillac ever make a seven- 
passenger car with a planetary transmission, 
three speeds forward and reverse? In what 


year was this made, and how did they get 
the third speed?—Reader, Omaha, Neb. 


The Cadillae Motor Car Co. built a five- 
passenger car during 1905, 1906 and 1907 
which had a planetary transmission, giving 
three speeds forward and one _ reverse. 
Third speed was direct drive and was se- 
cured by means of a dog elutch, which 
connected the engine direct to the rear 
axle. . | 

Lower Ratio Gears 

Q.—I have a model 21 Buick which I would 
like to change into a light truck. What I 
want to have done is a slower ratio of gears 


in differential, as the car is too fast for a 
truck when pulling on high. I do not want to 


-go into the expense of getting a truck attach- 


ment but thought I may be able to get the 
small pinion and large bevel gear. Where 
could I have these made?—W. E. Deeler, 
Hayward, Wis. 


These gears can probably be secured 
from the Auto Gear and Parts Co., 1461 
South Michigan avenue, Chicago, or Will- 
iam Ganschow Co., 1001 Washington boule- 
vard, Chicago. 


Use Lighter Oil 


Q.—Have had trouble with the oil pump on 
my 1917 Dodge Brothers car. During the 
cold weather the oil becomes so thick that it 
will not pump. Iam using a heavy oil and it 
sometimes will freeze up while the engine is 
running. I have to carry a torch to warm up 
the oil and the tube between the pump and the 
oil pan before starting or whenever it freezes 
up.—Gorden C. Sands, Havre, Mont. 


Obviously the real solution of your diffi- 
eulty is to use a medium grade of oil with 
a low chill point. Due to the extreme cold 
of winter the heavier oil congeals; there- 
fore, it would be good policy to use a light- 
er oil. It is quite common practice to use 
an oil of less viscosity or thinner in cold 
weather and a heavier oil for summer 
driving. 

This Overland Clutch Slips 


Q.—I have a model 41 Overland that runs 
fine and has lost of speed and power. It is 
in good shape, except I have trouble with the 
clutch. I can tighten it but it will not go 
but a short time until it slips, and the clutch 
pedal shakes all the time. What must I do 
to remedy same? Show diagram of this 
clutch.—Frank Martin, Itasca, Tex. 


This transmission and the high speed 
elutch are shown in Fig. 4. To adjust the 
high-speed clutch, remove the cover A an‘ 
then loosen the clamp bolt on the -spider. 
The spider can be turned by removing the 
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Fig. 2—Wiring diagram that shows correct way to wire ammeter on 1914 Cadillac 


pin D. This is to be turned to the right 
to tighten and to the left to loosen. The 
elutch is to be adjusted so that it will snap 
in and pull the car without slipping. The 
shaking of the elutech pedal is probably 
due to the fact that the spider is worn bad- 
ly and rocks on the transmission shaft. If 
the shifting finger is worn so that it is 
loose in the threw-out collar, it also may 
eause the clutch pedal to vibrate. While 
the cover is off of the transmission examine 
the roller bearings on the main shaft and 
see that none of the rollers are broken. 


Starter Does Not Work 


the starting motor from its mounting on 
the flywheel housing. Next dissemble the 
Bendix drive mechanism and install a new 
spring, providing this proves to be the 
trouble. Other causes for failure to en- 
gage with the flywheel might be a wedged 
or broken starting gear. In this form of 
driving, the gear sometimes wedges on the 
lead screw of the starting motor shaft and 
must be freed up to prevent a recurrence 
of this trouble. 
Steam Car Records | 


Q.—What is the best record made by Stan- 
ley steamer, official or otherwise; for the 
Doble steamer?—Earl E. Hull, Anamosa, 
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an easier riding car? Show method of attach- 
ing same.—C. F. Patry, Bengal, Minn. 


We do not deem it advisable to fit three- 
quarter or full-elliptic springs on this car. 
It would undo the work of the designer, 
who has fitted this ear with springs best 
suited to its needs. To made radical 
changes in a ear’s construction often re- 
sults in completely upsetting some of its 
best qualities. If you changed the springs 
you would have to make special brackets 
and shackles, radius rods, ete. This means 
expense and we believe when you had the 
job done, very little would have been 
gained. Hard riding is often due to fail- 
ure in keeping the springs lubricated. 


Motor Transportation 


Q.—Did the use of motor trucks for trans- 
portation by the United States Circus Corp., as 
described in the March 29, 1917, issue of MoTor 
AGE, prove successful? Will they use them for 
transportation in 1918? What is the address 
of this corporation?—A. D. Benson, Prairie- 
burg, Iowa. 


Yes. Motorized cireuses may be the only 
ones showing this year as by a recent rul- 
ing of the railways priority board, rail- 
roads eannot be used for transportation of 
circus equipment. The address is 140 West 
Forty-second street, New York. 





Iowa. 
@.—I have a six-cylinder, 1915 National. 
The clutch of the self-starter will not take sec 
hold. How ean I remedy this trouble. All , 
these models seem to have the same diffi- 
culty.—John W. Woodward, Nortac, Miss. 
From your deseription it would seem 
that the Bendix drive spring was broken. 


To replace this, it is necessary to remove 


The Stanley steamer made a mile in 28.2 
at Ormond Beach in 1906. 
equivalent to 127.65 m.p.h. 
official records of the Doble’s performance. 


Changing Springs on Saxon 


that three-quarter or 


@.—Do you think gine 
full-elliptic springs would make a Saxon Four 65 . 


Kerosene as Anti-Freeze Substitute 

@.—How would pure kerosene only work 
in the cooling system of a car? Would there 
be any danger when the engine got real hot? 
How would it cool? This would be for winter 
use only.—Reader, Roswell, N. M. 

Kerosene has been used satisfactorily as 
a cooling medium for the motor ear en- 


The customary practice is to fill the 


This is 
We have no 


These Are Others’ Experiences—What Were Yours? 


Fuel Energizers 

Thief River Falls, Minn., Editor Motor AcE—I have made 
tests on different kinds of fuel energizers and carbon removers 
but have had the best results with the use of a preparation 
known as Econ-O-Kleen. This is a liquid preparation that you 
put directly into the gasoline. Put one measuring cupful to 
each 2 gal. of gasoline. The measuring cupful holds % oz. 

One test that I made last August was as follows: I ran a 
Ford touring car until it was thoroughly heated up and the 
fuel tank dry. I then put in 1 gal. gasoline and with the spark 
and throttle set for about 25 m.p.h., ran around a %-mile fair- 
ground track. The ear ran 19.2 miles before stopping. Then 
1 gal. of gasoline with 44 oz. of Econ-O-Kleen was put in the 
tank and with the same setting of spark and throttle, the car 
ran 22.7 miles and made this distance in less time than the 
19.2 miles on straight gasoline. The carbureter adjustment was 
the same for both runs. The ear picked up faster, ran smoother 
and had more pep when using Econ-O-Kleen. 

Econ-O-Kleen, has been used around here by many of my cus- 
tomers and they all agree that they get considerably more 
mileage, better running engines, and freedom from carbon 
troubles.—M. T. McFarland. 





Water Vapor Injection 

Columbus, Ohio, Editor Motor AGE—My experience with 
water vapor from the radiator in my engine has been very 
successful and my only regret is that I did not install it sooner 
than I did. 
water vapor from a point just under the radiator cap in a \- 
in. copper tube. From there is runs along and is clamped to 
the exhaust manifold so as to vaporize any water that might 
get into the tube. From there it runs to a pet cock on the 
instrument board, then back to the inlet manifold, just above 
the carbureter. I get from 1 to 2 more miles per gallon of gas- 
oline, my engine runs much smoother, the collection of carbon 
is reduced to a minimum. With kerosene or alcohol in the radi- 
ator the system works even better than with water. 

I am satisfied the manufacturers would install this system 
on their cars except for the fact that it is not fool-proof. The 
pet cock must be closed for starting and partly closed when 
the radiator boils. I am now installing an inlet manifold 


I have a remodeled, Model 10 Buick and take the 


heater which I expect will increase my mileage per gallon. I 
expect to run some tests on it as soon as the bluebirds come 
and will let you know the results.—R. R. Bascom. 


Water Vapor Injection 

Lafayette, Col., Editor Motor AGE—Seeing your request for 
experience with water vapor injection I beg to submit the fol- 
lowing: 

My experience with a Dietz appliance made in Denver, Col., 
was thorough and honest. Good results: (1) Almost perfect 
elimination of carbon, a constantly clean engine. (2) A 2- 
mile increase per gallon gasoline. 

Bad results: (1) Overheating of carbureter and engine. 
(2) Expansion of radiator, causing leaks. (3) A number of cor- 
rosive spots or rust visible in combustiofi chambers and tops 
of cylinders. 2 

Expert or personal efforts could not prevent or correct bad 
results and my conclusion was that it is more economie to buy 
gasoline and remove carbon in the usual way than to use 
the appliance. My ear was a Pullman four-cylinder.—Sub- 
seriber. | 


Fuel Energizers - 

Blue Hill, Neb., Editor Motor AGE—My experience has 
mostly been with the liquid dope called Lubri Gas, manufactured 
by the Lubri Gas Sales Co., Denver, Col. In my experience I 
have found this to be very good and wish to state that it will 
do what it is recommended to do—give more mileage, more en- 
gine life and remove carbon. We have used the Lubri Gas in 
engines that were carboned badly enough to cause them to 
knock and with about two days’ use, or say about 100 miles, 
the knock would disappear. We also have users of this wonder- 
ful liquid that they claim will make their engine start much 
easier in cold weather. My opinion is that the reason that this 
dope increases the mileage is that it keeps the engine free 
from carbon and an engine free from carbon is sure to have 
more life and is going to do its work easier and with less fuel. 
Lubri Gas is a petroleum product and with its use you also get 
better carbureter and vacuum tank which often times sticks, 
due to the friction that is caused from the dry gasoline on 
brass. The price is 5 cents an ounce, or $1.50 a quart, amount 
used is 1 oz. to 5 gal. of gasoline.—C. P. Pohlenz. 
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Fig. 3—Sedan designed by J. W. Ratley, Ardmore, Okla., incorporating hinged 
center cowl 
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Fig. 4—Transmission and high-speed clutch which is used on Overland 


cooling system with the liquid undiluted 
and it has been found that it gives the 
best results when used on cars equipped 
with forced circulation. There is no dan- 
ger from its use and its only disagreeable 
feature is the odor given off when the 
engine reaches a fairly high operating tem- 
perature. After using this liquid as a 
cooling medium for winter driving it is 
always best when changing back to water 
for the summer driving to replace the hose 
in the circulating system, as kerosene has 
the faculty of attacking rubber. This pre- 
caution may save one considerable trouble 
during a trip and inasmuch as it can be 
done at a comparatively small expense, it 
is good policy to do so. 

However, it is possible to purchase on 
the open market commercial forms of anti- 
freeze solutions which are very satisfac- 
tory. These solutions have been proven by 
the manufacturer and are by the experi- 
mental stage. 


Stiffening Rear of Elcar 


Q.—Will you kindly tell me how to stiffen 
the hanging of gasoline tank on an Elcar? 
The vibration and road shocks cause the 
gasoline supply pipe to break at the ell where 
it joins outlet connection.—C. G. Moore, Mas- 
sillon, Ohio. 


We have seen one instance where this 
trouble has been overcome by fitting a 
piece of angle iron across the rear frame 
cross member to stiffen it. In order to do 
this you will have to take off the tire car- 
rier, disconnect the gasoline line and re- 
move the tank supports. This leaves the 
entire cross member free. The angle iron 
should be about 2 by 2 in. and long enough 
to reach clear across, so that the ends bear 
up against the ends of the side frame mem- 
bers. Clamp it on in this position and drill 
about five holes through the angle iron and 
cross member, for % in. bolts. Do not bolt 
the angle iron on permanently, but hold 
it in place with two bolts. Now slip the 
tank brackets in their position and mark 
the bottom of the angle iron where the 


brackets cross. This is necessary because 
you will find that a notch must be cut in 
the angle iron at these points so that the 
tank braces will clear. Remove the angle 
iron and cut out the notches with a cold 
chisel and hacksaw. Then bolt the whole 
in position and put back the tank brackets. 
The thickness of the angle iron will pre- 
vent the bottom holes in the brackets from 
registering so it will be necessary to file 
these somewhat. 

To prevent the gasoline pipe from break- 
ing you also might try putting a coil in the 
line at the tank to absorb vibration. This 
coil consists of a loop made in the copper 
tubing close to the tank. 


Rebuilding 


Rebuilding 1909 Thomas Flyer 


Q.—Show drawing of a 1909 Thomas Flyer 
cut down into a two-passenger roadster with 
tilted windshield, resembling a Stutz roadster. 
What would be the cost of having such a 
body made? 

2—What is the present ratio on high gear 
of this car? What ratio must be put in and 
where can the gears be obtained to make 
the car do at least 60 m.p.h.? 

3.—What other changes would be necessary 
to make this car capable of 60 m.p.h.? Would 
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it be advisable to put in aluminum pistons? 
The pistons on this car have four rings above 
the wristpin, each %-in. wide, and I find I 
am unable to get high compression rings to 
fit them. As the compression is very bad, 
what would you advise? 

4—-Could a starter or generator be put on 
this car successfully? Can the Bosch high- 
tension magneto be used for lighting? 

5—How should the universal joint be oiled? 
If the present water pump was taken off and 
just a hose connection put in its place, would 
the water circulate as_in cars with the 
thermosyphon system? The radiator is large 
and the pipes are all fairly good sized.—A 
reader, Concord, N. H. 


1—A suggestion for converting this car 
into a speedster is shown in Fig. 5. The 
cost of rebuilding would be anywhere from 
$100 to $200 or, if you did the work your- 
self, less. 

2—We do not know the gear ratio of 
this car but doubt if you would gain very 
much by changing the gears. Tuning a 
ear for speed means more than changing 
gear ratio. Also the correct gear ratio is 
a matter of experiment. Sometimes it is 
found that a car whose engine has been 
rebuilt for fast work will perform better 
by altering the rear axle gears. You can 
tell the present ratio if you remove the 
dive pinion and ring gear and count the 
teeth in each. Then divide the number of 
teeth in the large gear by the smaller. For 
instance, if there are forty teeth in the 
ring gear and ten in the drive pinion, the 
gear ratio is 4 to 1. If you can reduce the 
weight of the car sufficiently and tune 
the engine for speed, we believe a 3 to 1 
gear ratio would be possible. You may 
ke able to get such gears by writing to 
the E. R. Thomas Motor Car Co., Buffalo, 
N. Y.; Puritan Machine Co., Detroit, and 
J. Rosenfeld, 521 Sixth street, Boston, 
Mass. 

3—There are many things you can do to 
increase the speed of a car, but whether 
or not this is worth while depends upon the 
condition of the engine and chassis parts. 
By all means see that the compression is 
good. On such an old car as this the 
chances are the cylinders and pistons are 
pretty well worn. Therefore, we believe 
you would benefit by reboring the cylinders 
and fitting entirely new pistons. They 
can be of aluminum alloy and by referring 
to the advertising columns of this issue 
you will find concerns specializing in this 
work. 

Other things you can do to liven up the 
engine is increase the valve diameter, fit 
a larger carbureter, advance the ignition 
and change the valve timing. All these 
things are more or less a matter of experi- 
ment and about all we can do is suggest 
them. If you think the car is worth while 
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Fig. 5—1909 Thomas Flyer converted into two-passenger roadster similar to Stutz 
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changing over to a fast roadster, you will 
be safe in attempting the work. 

4—It would not be a wise move, we be- 
lieve, to put a starting and lighting sys- 
tem on this car, especially if you want it 
for fast work. Keep the construction as 
simple as possible; adding a starter or gen- 
erator will only add to your troubles and 
expense. There is not a starting system 
on the market at present which could be 
installed on this car without a great deal 
of machine work. 

It is impossible to use a high-tension 
magneto for lights. The voltage is far 
too great for the bulbs, which burn out 
the instant the magneto starts to revolve. 

5—To lubricate the universal joint, re- 
move the plug in the top of the housing and 
fill the interior ‘with grease. This should 
be done about once every month if the car 
is used much. Motor AGE does not ad- 
vise removing the water pump, as this is 
quite a large engine and the water pipes 
and openings are not large enough to al- 
low a thermo-syphon action. Better keep 
the pump system as it is; practically all 
ears used for high speed work have pump 
circulation. 


Reader Submits Design 
Ardmore, Okla., Editor Motor AGE 
The hinged center cowl is a feature which 
in my opinion is destined to become very 
popular among car buyers and although its 
use is now confined to open cars only, on 
this model it is fitted to a semi-closed type, 
that is, the back seat is partially inclosed 

and the top permanent. 

As incorporated in this design, the sec- 
ond cowl is fitted with a pane of glass 
which when folded down serves its usual 
purpose of protecting the passengers in 
the rear and when opened up fastens to the 
top by two catches and thus is utilized as 
a windshield for the rear seat. Both wind- 
shield and cowl slant at the same angle, 
and, therefore, harmonize when the cowl 
is raised. 

The details of the body construction are 
in general similar to the trend of this 
year’s design. A high radiator is included 
and from it the lines of the body and hood 
run horizontally to the rear, giving an ap- 
pearance of greater length to the car. In- 
stead of looking down upon the hood, the 
seats are placed so low that the driver is 
in nearly the same position as a locomo- 
tive engineer; he sits down in the car and 
not on it. The inclosure around the rear 
seat, which is square cornered, contains 
three oblong windows, with monogram of 





Fig. 7—How E. E. Pomeroy, Los Gatos, Cal. 
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Fig. 6—Suggestion for converting Paige touring car into speedster 


the owner under the side openings. The 
hood is smooth with the exception of the 
eight exhaust pipes which protrude slight- 
ly and connect to a somewhat larger pipe 
which in turn leads to the muffler. The 
two spare tires are carried in the upward 
curve of the running board and are held 
far enough from the frame to give room 
for the exhaust pipes and to prevent the 
rubber from heating. The head lamps are 
conical in shape and double-bulbed. Fend- 
ers are of a heavy one-piece construction 
and the two front ones are individual, 
turning with the wheels. 

This car is finished in black, gray and 
nickel. The molding, under pan and under 
sides of the fenders are black; body, hood 
and fenders, gray, and the radiator, lamps, 
rims, door handles, windshield supports 
and instruments nickel-plated. Fitted with 
an eight-cylinder engine this model ought 
to attract attention on any boulevard.— 
J. W. Ratley. 


Reader Rebuilds Oakland 

Los Gatos, Cal., Editor Motor AcE—In 
July, 1917, I purchased a new car and fail- 
ing to make a desirable trade for my old 
one I decided to make it over into a road- 
ster. The car is an Oakland model 42, 
five-passenger, 1913, and as it had a very 
good engine, running gear, etc., I thought 
it worth while to rebuild it. The result is 
shown in Fig. 7. 

I was fortunate in being able to sell 
the body, top, windshield, fenders and gas 
tank. The wheelbase was originally 117 
in. but I thought it better for greater rid- 
ing comfort to lengthen it to 137 in. This 
was easily done by cutting the frame in 
the center and lengthening out with angle 
iron, it being necessary, of course, to 
lengthen the driveshaft, brake rods, etc. 

The next step was to build a body which 
for this mild climate does not need a cowl 


, transformed his old car into roadster 


or windshield. It will be seen from the 
photograph that the frame has a double 
drop. This I filled in with heavy oak sills 
1% in. thick and about 6 in. wide. Over 
this I laid a floor of oak boards %-in. thick. 
It was necessary to lower the steering post 
about 6 in. The seat is sheet iron and well 
upholstered. 

I next placed the gas tank which I 
bought second-hand and which holds 32 
gal. Behind this I attached two tool boxes, 
one on each side, and lastly a trunk, back 
of which is left a small platform about 12 
in. by 36 in. This comes in handy for car- 
rying camp equipment, such as cots, bed- 
ding, ete., while the trunk is used for food 
and smaller packages. The old body I 
sold for $35, which covered the cost of all 
the oak lumber, seat and gas tank. 

In my opinion it does not pay to rebuild 
a car over in this way unless one has a 
very good engine, frame and running gear. 
This model 1913 was exceptionally well 
built in every way and weighed 3800 Ib. 
as a touring car, which was something of 
a drawback. It now weighs 3100 lb. and 
is remarkably easy riding. I think this 
car will be good for two more years at 
least. 

As this car originally was equipped with 
an air starter and Kellogg four-cylinder 
pump, I have piped the air to the gas tank, 
which I find I need on steep hills. As this 
car was designed solely as a camping car 
and runabout, I did not change the gear 
ratio, which being 4 to 1 gives plenty of 
power. It will travel 50 m.p.h., the tires 


being oversize, 35 by 44% Goodyear cords. 
—E. E. Pomeroy. 


Rebuilding Paige Into Speedster 


Q.—Give suggestions and diagram for re- 
building a Paige 6-39 touring car into a 
speedster or low hung roadster, with tank 
and tire carrier in the rear. Give your esti- 
mate of the cost of same. 

2—Give some addresses of. body builders . 
who could furnish body for this.—J. . B. 
Wright, Fargo, N. D 


A suggestion for rebuilding the 6-39 
Paige into a speedster is shown in Fig. 6. 
It is hard to give actual figures as to the 
cost of rebuilding, for so much depends on 
what changes the owner makes. If you do 
most or all of the work yourself, naturally 
the cost will be considerably less. How- 
ever, when it comes to shaping some of the 
metal parts it is far better to let a con- 
cern experienced and equipped for this 
work do it. We should imagine that $200 
would cover the cost of building a body as 
shown. 

2—Probably some of your local shops 
can handle this. If not, some of the con- 
cerns advertising in MoTOR AGE will quote 
you. 
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Maxwell a Versatile Tractor 








Maxwell tractor at work on the farm, showing the derrick attached to the rear 


HE Maxwell tractor, a brief description 
| of which appeared in MoTror AGE 
last week, is a three-plow machine giving 
a plowing drawbar up to 3000 ft.-lb., with 
a normal output of approximately 2600. It 
is a four-wheel type, weighing 3600 Ib. 
with tanks empty and drives through the 
two 48 by 10 in. rear wheels by an in- 
closed transmission. The tractor is, 
throughout, what may be called a motor 
ear type, for although nothing about it 
follows motor car practice, the layout is 
such as closely parallels motor car design. 
The wheelbase is 6 ft., and the minimum 
tread is 44 in. This, however, is adjust- 
able, as will be explained later. The trac- 
tor can turn in a circle of 21 ft. 


Frame Construction 

A frame construction is used, consisting 
of two deep angles with the flanges turned 
in so that the entire frame structure is 
virtually a U section. In this U rests the 
engine and transmission and all the work- 
ing parts. The frame is 7 in. deep and is 
of semi-flexible nature, with a flexible 
front support at the center of a transverse 
spring mounted on the front axle. This 
eonstruction gives a tractor which is not 
affected by the distortions due to inequali- 
ties of the ground. The construction of 
the tractor is of two main units, the pow- 
erplant and the transmission. The back- 
bone of the powerplant is made up of the 
eylinder casting, which includes the crank- 
ease, and a bell housing. The second part 
is a casting, which includes all the trans- 
mission gears and extends from the bell 
housing back to the rear axle. These two 
component castings bolt together at the 
bell housing, giving a rigid central con- 
struction for the working parts and form 
the two distinct structures which go to 
make up the principal part of the machine. 
The powerplant is a three-casting unit com- 
posed of the cylinder block above de- 
scribed, a casting for the head, which is 
detachable, and a casting forming the oil 
pan. 

The engine is a detachable L-head unit 
of very simple design. The cylinder di- 





mensions are 414 by 6, although this later 
may be changed to 4% by 6 to fit into a 
proposed production schedule involving a 
truck unit of heavy capacity. Nothing 
definite, however, can be stated on this 
at the present time. The engine is con- 
ventional in every respect with the ex- 
exception that the water-jackets are of 
much larger capacity than usual. The 
jackets extend to the bottom of the cylin- 
der, so that there is a straight wall on the 
outside of the cylinder directly down to 
the crankcase, giving a completely cooled 
unit of large water capacity. The water 
area round the cylinder-head, which is a 
separate casting, is also particularly large 
with the water brought well around the 
spark. plug aperture to eliminate any 
chance of hot points developing in their 
proximity. The crankshaft is carried on 
three bearings and is a 2%4-in. unit with 
all bearings 2% in. in diameter, The con- 
necting-rod bearings are 3% in. long and 
the main bearings are exceptionally large 
for the normal engine speed, which is 900 
r.p.m. These bearings from front to rear 
are 3%, 344 and 4% in. in length. 


In connection with these large bearing 
dimensions, an interesting oiling system has 
been worked out. It is one of the few 
truly combined pressure feed and splash 
systems in existence, as both the pressure 
feed and the splash are relatively com- 
plete within themselves. In conjunction 
with the oil pressure feed, which operates 
through a drilled crankshaft, are three 
pumps, one pump at the forward end of the 
crankcase, one at the rear end and the third 
taking the oil from the sump and deliver- 
ing it to the three main bearings, from 
where it is led by the hollow shaft to the 
connecting-rod bearings. With these three 
pumps, if the tractor has to climb a stiff 
grade and the oil should run to the back of 
the case, the pump at the rear will carry 
the oil back to the sump, where it will 
distribute to the main bearings. Should 
the tractor be inclined to the front, the 
front oil pump will act in the same way. 


The water system holds 10 gal. It is 


pump-cireulated through a vertical tube 
radiator with cast tanks. Ignition is by 
magneto, the make of which has not as 
yet been fixed, the magneto being equipped 
with an impulse coupling for starting. The 
magneto is driven from the water pump- 
shaft through a flexible coupling. Gravity 
gasoline feed is employed, with a 26-gal. 
tank mounted behind and abcve the en- 
gine. The fuel employed is gasoline, and 
the hot spect manifold design is employed 
to provide for evaporation. 

29 hp. at 900 r.p.m. 

With this engine of the 414-in. diameter 
type, 29 hp. is delivered at 900 r.p.m., 
which is the governed speed. The gov- 
ernor is a gear-driven unit on the same 
shaft as the fan. A cone clutch faced with 
asbestos fabric is inclosed in the bell hous- 
ing, and the service brake is mounted on 
the reverse side of the ciutch. When the 
clutch pedal is depressed, the cone, which 
has a diameter of 16 in. and a face width 
of 3 in., is first pulled out of the driving 
member and a further depression of the 
pedal results in bringing the brake inte 
effect. 


The transmission gearing provides three 
speeds, the ratios being such that on high 
gear the tractor travels 6 m.p.h. at 900 
r.p.m.; on intermediate, or plowing speed, 
21%, m.p.h. at 900 r.p.m.; and on low, 1% 
m.p.h. at 900 r.p.m. The transmission gear- 
ing is mounted on anti-friction bearings, 
and none of the center to center distances 
of these bearings exceeds 14 in. The final 
pinion has a 7-in. face and the rear axle 
gear, a 6-in. face. All of these are chrome- 
nickel gears running in oil. The drive 
passes from the clutch shaft through bevel 
gears to a transverse shaft. This engages 
in turn with a second transverse shaft, 
earrying the reduction gear, and from this 
second transverse shaft it passes back 
through the final pinion to the rear axle. 

The first transverse shaft has a pulley on 
the right end and a winch or cable hoist on 
the opposite end. By these two devices, 
any work desired by farmer, contractor or 
any other type of engineering farming or 

















February 14, 1918 


construction work requiring animal power 
or mechanical power can be performed. 
The tractor can lift itself off the ground 
if that is desired, or it can lift wagons 
to points where théy can be dumped in 
their entirety if the tractor is used by con- 
tractors who need that sort of assistance. 
The pulley makes it possible for the farm- 
er to use the tractor as a stationary power- 
plant, and a snubbing block can be fitted 
over the pulley if desired for work in 
which a device of this kind gives more 
practical assistance. The rear axle carries 
the differential mounted on the outside and 
the axle itself is hollow, and after it passes 
through the differential housing, it drives 
through tubular units which can be added 
to by inserting additional members which 
really form part of the rear axle, thus 
giving an adjustable tread. 

The combination of the adjustable tread 
and adjustable drawbar and the provision 
of both cable hoist and pulley, or snubber 
block, with sheave combinations, allows 
practically any work to be accomplished 
with this tractor that is desired. The load 
ean be attached to the drawbar at any 
point, and if desired this can be used as a 
frame to which a small crane can be at- 
tached. The tractor has been designed 
throughout with an eye to maintenance, 
and all parts are readily accessible, the 
oil tubes, for instance, all being exterior 
so that they can be taken out and cleaned. 
There are two oil wells, one for the engine 
and the crankease and the other in the 
gearbox supplying all the transmission 
gearing. The oil is circulated in the gear- 
box by a gear wheel which picks it up and 
allows it to flow over to the surfaces. 


The tractor is not in production as yet 
but will be as soon as it is possible to co- 
ordinate the Maxwell-Chalmers plant which 
at the present time is doing considerable 
Government work. The manufacture of 
the tractor will not interfere with this, 
however, and production will not be 
delayed long. The price of the tractor is 
not fixed and cannot be until production is 
started and costs accurately estimated. It 
naturally will depend largely on the num- 
ber scheduled. It can be predicted, how- 
ever, that this tractor will take its place 
among low-priced machines. 


An Electric Wrench 


T is not always that one can make his 

dreams come true, but when a dream 
does come true, you know that feeling that 
comes with it, and that is just what is hap- 
pening to some of Motor AGE’s dreams— 
they are coming true. In the issue of Jan. 
24 among the ideal accessories which old 
man Ax Cessory longed for were a gage 
that would indicate the condition of his 
battery throughout and an electric socket 
wrench. Well, we have with us, in last 
week’s issue, such a gage and herewith 
an electric socket wrench. 

Harold Hollingshead, Pasadena, Cal., 
1as perfected an electrically-driven socket 
vrench which measures 10 in. long and 3 
. in diameter and weighs about 10 lb. 
‘he tool runs on ball bearings throughout, 
‘he body is of brass, and the working parts 
cre of steel. 

The motor used as the driving power 
tcr this wrench is of the reversible type, 


- 
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Electric socket wrench in operation, 
at top, and solo 
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running on direct or alternating current, 
and developing 5 hp. The speed is gov- 
erned by a switch near the handle. The 
motor is capable of turning over 10,000 
times a minute, a power which further is 
stepped up by a 64 to 1 gear reduction. 
The wrench has a double right-angle 
worm and gear drive, mounted on annular 
ball bearings. 


A feature of the wrench is the adjust- 
able automatic clutch, which may be ad- 
justed accurately to any pressure. When 
the pressure on the nut reaches the desired 


43 


point the ciutch automatically releases, 
the shaft continuing to turn, while the 
socket remains stationary, preventing the 
forcing or scoring of the nut threads. In 
addition to being used for installing nuts, 
it has a positive driving action in remov- 
ing them. This wrench will accommodate 
any socket on the market today, sleeves 
being provided to take up the variation in 
Sizes. 

A universal joint facilitates work in 
seemingly inaccessible places. There are 
locking, folding arms at the sides of the 
ease, with a hollow handle at the end, this 
permitting the insertion of a steel bar, 
which gives leverage on any size nuts. In 
addition to the sockets the tool accom- 
modates drilling and screw-driver attach- 
ments. 





FORMER MOTOR AGE MEN BRANCH 

Chicago, Feb. 8S—Two former members of 
the editprial staff of Moror AGE have es- 
tablished technical service bureaus whose 
chief objects are to supply manufacturers 
with news and technical matter acceptable 
to the motor and general press as well as 
advertising copy. William K. Gibbs, for- 
merly assistant editor of Motor AGE, has 
established the Gibbs Service, and Wallace 
B. Blood, formerly associate editor, has 
established the Automotive Service. Both 
have headquarters in Chicago. 





1727 JORDANS IN 1917 

Cleveland, Ohio, Feb. 8—The annual 
meeting of the Jordan Motor Car Co. here 
this week was brightened by the reading 
of the record of the company during the 
last calendar year, for 1727 cars were com- 
pleted and shipped in 1917, the total volume 
of business approximating $3,000,000. This 
was accomplished on a capital of $300,000. 





LAUREL MOTORS SUCCEEDS ROOF 

Anderson, Ind., Feb. 8—The Laurel Mo- 
tors Corp. has taken over the Roof Auto 
Specialty Co., assuming all contracts of 
Robert M. Roof. The Roof company was 
the maker of the Roof overhead-valve cyl- 
inder head for Ford ears. 





Maxwell tractor equipped for use on the road - 
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( She “Accessory Corner 


Refrigo Auto Chest 

HE Refrigo Auto Chest is constructed 
Te light sheet steel and divided into 
eight compartments, one of which is an ice 
chamber. Dimensions are 29 in. high, 17 
in. wide and 8% in. deep. The shelves 
are perforated for the circulation of cold 
air, and the interior is finished in white 
enamel. A removable faucet drains the 
ice waste over the running board, to which 
the chest is attached by two clamps and a 
strap that fastens the top to a bracket of 
the car. Price, $12.50.—Iron River, Mich. 


A-W Tops 

The A-W top is manufactured for all 
makes of cars and is made practically of 
steel. The frame is of steel covered with 
flexible weather-proof material. The door 
panels open with the door, and side cur- 
tains are eliminated. The top can be con- 
verted on the road by one person in a few 
minutes from an open touring car with top 
folded back to a fully or partially-inclosed 
sedan, it is claimed. It consists mainly of 
a patented one-man top and of removable 
windows of glass inclosed in light steel 
frames. The glass panels are stored in a 
neat 3-in. container when not in use.— 
Adams-Williams Mfg. Corp., 351 West Fif- 
ty-second street, New York. 


The Universal Headlight 

Installation permits the headlights to be 
turned in any direction from a dash con- 
trol lever. This control is designed to be 
used in conjunction with the standard mo- 
tor car headlights and may be installed on 
any car. Briefly, each lamp is swung on 
pivoted supports permitting it to be turned 
up or down or around and operated by a 
cable connected to levers mounted on the 
dash. Each damp bracket is tubular and 
bolted to the frame horn, carrying the 
bracket by ball bearings. The bracket 
arms extend through these supports, which 
are likewise hollow, and the lamp is swung 
on pivots. Coiled springs serve te return 
the lamps to a fixed position, the tension 
on the cables turning them to any desired 
point. The controlled cables run from the 





Corbin-Brown speedometers 


lamp and from the vertical support are 
earried through copper tubes to the dash 
control. This control comprises a central 
part that may be pulled up, pulling the 
lamp up or down. By turning the lever 
clockwise the cable is shortened and the 
lamp turned sideways. Both lamps are 


moved together by this control and may 





Refrigo Auto Chest for cars 








Waltham speedometer-clock 


be set in any desired position. Prices, cars 
in thousand-dollar class, $25; in low-priced 
cars, $15.—Universal Headlight Co., 66 
Henry street, Detroit. 


G. L. W. Spring Oiler 

The G. L. W. oiler is a simple device 
which can be attached to the main leaf of 
a spring without difficulty. It consists of 
a small metal stamping on the under side 
of which is attached a felt wick. After 
mounting the oiler on the spring the wick 
ean be soaked with lubricating oil through 
a hole in its upper part. Thus the wick 
retains the oil and feeds the spring con- 
tinuously. Price, 30 cents each.—Hudson 
Sales Co., Chicago. 


Non-Skid Chains 

The Union non-skid chain embodies 
springs, the tension of which attached to 
a broken link pulls it to the outside of the 
wheel, eliminating the possibility of its 
becoming entangled in the brake mechan- 
ism or drive chains. Attachment is by 
placing a ring over the hub and fastening 
the chain links around the felloe and tire 
by a specially designed snap hook. Price, 
for 32 by 3% solid tire truck chain, $12; 
others on application.—Union Truck Mfg. 
Co., Inc., 250 West Fifty-fourth street, 
New York. 


Banner 

The Banner signal device has two dis- 
tinct features, a tail light and a signal 
lamp. Connections are made on the brake 
lever, operation of which makes the ap- 
propriate words appear in the device, which 
is attached to the back of the car. In- 
stallation requires no drilling and can be 
made with a wrench and screwdriver. 
Price, $5.—Banner Accessory Mfg. Co., St. 
Louis, Mo. 


Corbin-Brown Speedometer 

The Corbin-Brown speedometer is fitted 
with compound governors that absorb all 
the shock to which a car is subjected. The 
indicating hand is pivoted in the center 
and allows practically three-fourths of the 
circumference for the calibration, making 
reading easier. The trip-odometer is be- 
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Above, Look-Out signal device, and, be- 
low, Cig-R-Lite 


CAE /sRING CLOSURE 


UNDERNEATH VIEW 


G. L. W. spring oiler, showing it attached 


low the indicating hand. The model AA 
has a trip-odometer that can be reset to 
any tenth of a mile. The season odometer 
is 100,000 miles with automatic reset to 
zero when the limit is reached. Models A 
and B are furnished with instantaneous 
reset. The speedometers can be connected 
to right or left wheels or to transmission 
and record speed and mileage whether the 
car moves backward or forward. Con- 
struction is of specially hardened steel and 
full ball bearings. Calibration is by hand. 
Corbin Screw Corp., New Britain, Conn. 


Waltham Speedometer 


Waltham speedometer-clocks are attached 
to all Packard Twin-Six cars, the model 
for the coupe differing from the others. 
Special attention has been given to the 
flexible driving shaft, which is built of 
interlocking links and collars of special 
nickel steel, heat treated. A reset device 
makes it possible to reset the trip-odome- 
ter to zero or any mileage. An electric light 
is part of the equipment of the coupe 
model. Waltham Watch Co., Waltham, 
Mass. 


~ig-R-Lite 


Cig-R-Lite is a cigar lighter which can 
se used simply by reaching forward and 
withdrawing the lighter from its recepta- 
which automatically closes the cir- 

The wire coils in the tip immediately 
occome red hot, and the cigar or cigarette 
ughts instantly, even in a severe wind, it is 
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A-W convertible top, showing steel panels in pldce 


claimed. A coiled spring rewinds the 
flexible cord and the lighter is returned 
to its receptacle, automatically breaking 
the circuit and extinguishing the light. The 
lighters are made for 6 and 12 voltage and 
are not interchangeable. Regular finish is 
black enamel or nickel. Flush, pocket or 
case, cowl dash and surface types are fur- 
nished. Electric Automatic Cigar Lighter 
Co., 554-556 West Twenty-seventh street, 


‘New York. 


Look-Out Signal 


The Look-Out signal device is worked 
by pressing a button attached to the steer- 
ing wheel, at which the signal in the rear 
of the car continues to wig-wag up and 
down, warning the driver in the rear. At 
night, in addition to a waving hand a pur- 
ple light intermittently flashes a warn- 
ing. Price, $15 complete——Herz & Co., 
New York. 


Copman Lubricating System 


The Copman lubricating system intro- 
duces cup grease into the grease cup or 
gun, the grease being supplied in tough 
paper-covered capsules and inserted into 
the special cup, styled the Lubri-cup, with- 
out waste or soiling the hands. In addition 
the car can be lubricated in less time than 
usual, it is claimed, and no foreign matter 
ean get into the grease. Copman Labora- 
tories, Inc., Flint, Mich. 


Brinnon Starter 


The Brinnon starter is a purely mechan- 
ical starter. Installation can be made in 
less than 2 hr., it is claimed, with wrench, 
hammers, screwdriver and auger for drill- 
ing the two holes necessary in the dash, 
one for the primer and one for the starter 
handle. No change is made in any part of 
the Ford car. The device weighs 4 lb. 
and is made of malleable and crucible steel 
with a strong .teel cable. A complete prim- 
ing device is furnished for operation from 
the seat. Peters Sales Co., Columbus, 
Ohio. 


.Theft-Proof License Tag 


An auxiliary license tag, intended to 
work against motor car thefts, has been 
invented by a Denver novelty manufac- 
turer and approved by Secretary of State 
James R. Noland. It is an aluminum band, 
fastened to the steering wheel spider with 
a small seal carrying the seal of Colorado 
and placed to show the number of the reg- 
ular license tag. It cannot be removed 
without spoiling the seal, and its absence 
will arouse suspicion. Thus it helps police 
officers hunting for a stolen car, as it makes 
it more difficult to change the regular li- 
cense tag without risk of detection. Den- 


ver has bought 20,000 for its estimated 
number of cars for 1918, and some of the 
outside counties are also using the seal. 
Price, 4 cents.—Sachs-Lawlor Co., Ine., 
1543 Larimer street, Denver, Col. 





Wayne, Mich., Editor Motor AGcre—I 
have just read with great interest your 
editorial on the Post-War Car. Surely it 
strikes a chord that harmonizes perfectly 
with the basic note which builders of light 
four-cylinder cars have been sounding for 
several years—a note which market condi- 
tions have echoed with increasing distinct- 
ness as the seasons have rolled by. But, 
the Post-War Car—the During-War Car, 
even—is in direct demand right now as 
never before. 

‘*What do I get for these additional 
inches of wheelbase?’’ is, as you imply, a 
very pertinent question for the motor car 
buyer to ask. He is asking it to-day. And, 
if the answer does not definitely show more 
room inside the body or more comfort in 
its riding qualities, the only possible reply 
will be that the additional inches mean 
increased maintenance and fuel costs, and 
less handiness in traffic. 

Similarly, if the additional size of his 
motor does not bring him correspondingly 
greater agility for his car, what does it 
do beside burn more gasoline? Again, if 
the larger sized tires do not bring him 
more mileage, what do they yield beside 
greater cost for replacement? 

The during-war buyer is willing to con- 
cede that designs differ and have relative 
values—that some engineers have con- 
densed the waste space of their cars into 
useful passenger room, saving weight and 
wheelbase; that designers have found new 
methods of spring suspension which make 
cars of moderate wheelbase ride as com- 
fortably as their longer competitors and 
at a great saving of weight and strength. 

Fuel economy, tire economy—distrib- 
utors hear these questions as a preface to 
almost every sale and there is the matter 
of finish. 

Black will have a new significance after 
this war. In many a home it will mean 
personal loss. The prevailing shade for 
post-war motor cars will, therefore, be 
lighter, gayer. And the khaki top is sure 
to be a feature of the post-war car for the 
same reason.—Paul Hale Bruske, Harroun 
Motors Corp. | 
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CHAMPION HOLDS SHOW OF ITS OWN—Exhibit of Champion Spark Plug 


Co. in a room of Congress Hotel during the Chicago show. 


The dominating 


feature of the exhibit was the dealer’s store-front, which included two ‘dis- 
play windows with an entrance between 


ARM Tractor Co. Changes Name—The 

Farm Tractor Co., Fond du Lac, Wis., 
builder of farm tractors and power machin- 
ery, has changed its corporate style to Fond 
du Lac Tractor Co., to better designate its 
business and to avoid confusion resulting 
from the former style. 


Tri-City Garages Adopt War Hours—The 
Tri-City Auto Trades Association, which 
comprises the garages and sales agencies of 
Rock Island and Moline, Ill., and Davenport, 
Iowa, has voted recently to open at’9 a. m. 
and close at 4:30 p. m. while the coal short- 
age exists. In addition, the garages will be 
closed all day Sunday, which was purely vol- 
untary. 


Detroit Parts Makers Adding—Additions 
are being made to several of the local parts 
manufacturing plants. At the Anderson 
Forge & Machine Co., the die and forge shops 
are being altered and will be enlarged con- 
siderably. The Aluminum Castings Co. has 
contracted for a large, one-story building, 
to be used for storage purposes. A three- 
story addition is to be erected by the Timken- 
Detroit Axle Co. 

Webberville Truck Plant Is Completed— 
The plant of the Four Wheel Drive Truck 
Co., Webberville, Mich., organized about six 
months ago at a capitalization of $50,000, now 
is completed and the manufacture of the first 
2-ton truck is under way. The officers of the 
company are as follows: President and as- 
sistant treasurer, Ashmon Catlin; secretary 
and manager, Frank Young; vice-president, 
KF. D. Welfare; treasurer, W. W. Thorbun. 
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Piston Ring Will Insure Its Workers—The 
Piston Ring. Co., Muskegon, Mich., has ar- 
ranged to take out life insurance for every 
man in its employ. Every man will be in- 
sured for $500 regardless of the length of 
time he has been with the company, and 
$100 will be added annually to this amount 
if the employe stays with the company. This 
will continue until the amount has reached 
$1,000. The company will pay all premiums. 


As soon as a man leaves the company or is 
discharged, the policy is canceled. All new 
employes will receive their policies for $500 
upon entering the employ of the concern. 


Main Becomes Eclipse Chief Engineer— 
E. E. Main, until recently with the Rajah 
Auto Supply Co., Bloomfield, N. J., has been 
appointed chief engineer of the Eclipse Mfg. 
Co., Indianapolis, Ind. 


Lightfoot Gets Marathon Tire Promotion— 
A. A. Lightfoot has been promoted from the 
position of Pennsylvania representative of the 
Marathon Tire & Rubber Co., to that of divi- 
sion manager at Chicago. He succeeds H. F. 
Smith, who resigned. 


Knowles at Capital During War—G. F. 
Knowles, sales engineer of the Federal Motor 
Truck Co., has gone to Washington, D. C., 
where he will handle sales enginering and all 
national business with the Government for 
the Federal company during the war. 


Alexander Now in Signal Corps—William 
H. Alexander, assistant general manager of 
the Marvel Carbureter Co., Flint, Mich., who 
was in charge of experimental work in the 
engineering department, has been called to 
serve in the aviation section of the Signal 
Corps. 

Make New Cord Tire—A company headed 
by P. P. Parker is being organized at Indian- 
apolis, Ind., to manufacture super-sized cord 
tires exclusively. The company will be 
known as the Parker Tire & Rubber Co. The 
organization of the company is well under 
way and is receiving the support of several 
prominent business men. The plant will be 
located in Indianapolis. 

international Holds Tractor Schools—With 
a view to teaching every owner of a tractor 
how to increase the working capacity and effi- 
ciency of his machine, the International Har- 
vester Co. is conducting schools of instruc- 
tion in different towns. Owners of motor 
vehicles of all kinds are invited to lay their 
problems before instructors. Lectures are 
given, aided by charts and diagrams, explain- 
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ing fully the operation of the machine, as well 
as the care and maintenance. A question 
box is a feature and replies will be given to 
all questions submitted. 


Smith Leaves Reo for Anderson Tire— 
Ralph C. Smith has resigned as eastern sales 
manager of the Reo Motor Car Co., to become 
sales manager of the Anderson Tire Mfg. Co., 
Washington, D. C. 

Is Willys-Overland Representative—O. R. 
Hardwell, former advertising manager of the 
Chalmers Motor Co., now has the lowa 
territory for the Willys-Overland Co., which 
he represents as special sales representative. 


Columbia Motors to Make. Trailers—The 
Columbia Motors Co., maker of the Columbia 
six-passenger cars, has received a Govern- 
ment order for trailers with instructions to 
begin shipment to France as quickly as pos- 
sible. 


MacConnell with Hyatt Roller Bearing— 
Cc. E. MacConnell has been added to the staff 
of sales engineers of the Hyatt Roller Bear- 
ing Co. He was formerly advertising man- 
ager of the Detroit branch of the Goodrich 
Rubber Co. 


Saginaw Malleable to Double Capacity— 
The Saginaw Malleable Co. will double its 
capacity to take care of war contracts by the 
installation of a new smelting furnace, which 
will add about 100 more workmen to the 250 
already employed. 


Crotty Now with Continental Oll—William 
M. Crotty, for seven years manager of the 
Chicago branch of the New York Lubricating 
Oil Co., has been appointed sales manager 
of the motor oil department of the Continental] 
Oil Products Co., Chicago. 


Toback Heads Redden Truck—No sooner 
had Samuel §S. Toback been made general 
manager of the Redden Motor Truck Co., 
Chicago, than he became president. Mr. 
Toback formerly was the largest distributor 
of Hudson cars in the country. 


Cutler-Hammer Sets Loyalty Record—The 
Cutler-Hammer Chapter, Wisconsin Loyalty 
Legion, organized some time ago among em- 
ployes of the Cutler-Hammer Mfg. Co., Mil- 
waukee, has reached a total membership of 
952, making it the largest in Wisconsin. 

Davidson with Eliton Unit Maker—M. D. 
Davidson has been appointed sales manager 
of the truck division of the Lau Iron Works 
Co., Youngstown, Ohio, which manufactures 
the Elton truck unit for Cadillac cars and is 
about to start manufacture of a truck unit 
for Ford cars. 

Firestone Has Complete Police Force— 
September, 1915, the Firestone police depart- 
ment maintained by the Firestone Tire & 
Rubber Co., Akron, Ohio, had sixteen mem- 
bers. Today there are ninety members, uni- 
formed and equipped like a city force and 
with an experienced chief and subordinate 
officers. 

Chevrolet Establishes Washington Branch— 
The Chevrolet Motor Co. is establishing a 
branch at Spokane, Wash., under the man- 
agement of W. C. Hendricks, who for som¢ 
time past has been assistant sales manager 
at the Oakland, Cal., factory. The territory 
covered by the branch includes northern 
Idaho and eastern Washington. 

Watson Becomes Major of Ordnance— 
Thomas S. Watson, president of the Thomas 
S. Watson Co., consulting engineer and 
electrical expert, Milwaukee, has been com- 
missioned a major in the ordnance reserve 
corps. Major Watson came to Milwaukee 
from Spokane, Wash., in 1900 and became 
electrical engineer of the Mechanical App!'- 
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Amery, Wis.—Minnesota Masterlock Co.; cap- 
ital stock, $10,000; incorporators, W. T. Kennedy, 
F. E. Yates and I. G. Ogden. 

Akron, Ohio—Billow Auto Livery Co.; capital 
stock, $10,000; incorporators, George W. Billow 
and Edwin L. Billow. 

Akron, Ohio—Akron Seamless Rubber Tire Co.;: 
stock, $100,000; incorporators, Albert 
Bleecker, W. V. Smith, R. E. Weaver, Dean B. 
Hale and Mott K. Cook. 

Akron, Ohio—Auto Electric Service Co.; capi- 
tal stock, $10,000; incorporators, E. O. McKelvey 
and C. F. Schnee. 

Akron, Ohio—Akron Trucking & Contracting 
Co.; capital stock, $10,000; incorporators, D. W. 
Alexander and A. J. Alexander. 

Albany, N. Y.—New York Rotary Motor Co.; 
capital stock, $1,700,000; to make three-wheel 
parcel delivery vehicles; incorporators, S. S. 
Myers, Howard M. Myers and A. M. Sullivan. 


Ardmore, Okla.—May-Watkins Motor Co.; 
capital stock, $12,000; incorporators, C. Wat- 
kins, J. W. May and Don Harris. 

Boston—Robust Motor Co.; capital stock, 


$100,000; to manufacture engines; incorporators, 

William P. Ross and Henry W. Foster. 
Bartlesville, Okla.—Bartlesville Auto Repair 

& Supply Co.; capital stock, $10,000; incorporat- 


ors, O. McDonald, J. O. Crane and S. H. 
Sherwin. 

Canton, Ohio—Canton Tire Service Co.: capi- 
tal stock, $10,000; incorporators, Arthur 


Plantz, J. Hackett, R. E. McGregor. C. R. Jaroch 
and Frank L. Westrick. 

Cincinnati, Ohio— Congo Tire Co.:;: capital 
stock, incorporators, Ben L. Hefele, 
. Mathers, Patti Kumler Latta, Edna 
M. McDonald and Harry L. Gorden. 

Cincinnati, Ohio—Rapid Cooler Auto Radiator 
Co.; capital stock, $60,000; to manufacture motor 
car radiators; incorporators, C. M. Bechtel, E. J. 
Geske, J. Vermon Shaw, Joseph N. Brown and 
J. B. Towler. 

Cleveland, Ohio—Weiss & Lewis Motor Truck- 
ing Co;. capital stock, $35,000; incorporators, 
W. B. Lewis, A. J. Weiss, Ada §. Weiss, Anna M. 
Lewis and O. F. Douglas. 

Cleveland, Ohio—Cleveland Auto Body & Ra- 
diator Co.; capital stock, $10,000; to manufacture 
bodies and radiators; incorporators, Lee Oppen- 
heim, Arthur Krause, Josephine Schneurer, 
H. A. Rocker and Mathias Gal. 


ance Co. Later he organized the Watson 
company. During the last two years he oc- 
cupied an advisory and consulting position 
with the Link Belt Co. 


Mason Tire Increasing Capacity — The 
Mason Tire & Rubber Co. is installing new 
calendars and mills which, when in operation, 
will give a daily production of 1500 tires. 


Dayton-Wright Airplane to Add—The Day- 
ton-Wright Airplane Co. will soon start work 
on a factory 300 by 600 ft. The structure will 
be two stories in height and will cost about 
$200,000. 


McBride Gets Commission as Captain— 
V. K. McBride, former assistant sales man- 
ager of the Federal Motor Truck Co., has 
been appointed a captain in the Ordnance De- 
partment at Washington. 


Harris Joins Republic Truck—H. F. Harris 
has resigned as assistant branch manager 
of Willys-Overland, Inc., New York, and 
Feb. 15 will become industrial engineer of the 
Republic Motor Truck Co., Alma, Mich. 


United States Truck Large Order—The 
United States Motor Truck Co. has obtained 
an order for a fleet of 5-ton heavy-duty trucks 
from the Keystone Construction Co., Phila- 
delphia, contractor, for the Philadelphia sub- 
way. The contract embodies $30,000,000. 


Grossman Plant Unaffected by War Move— 
The taking over by the Government ef the 
Bush Terminal property in no way affects 
the Emil Grossman Mfg. Corp., which is 
located in the Bush Terminal building No. 
20, as only the Bush docks and warehouse 
uildings were taken. 


Paine Receives Ordnance Corps Commis- 
slon—William D. Paine, York, Pa., who has 
een eastern district sales manager for the 
“axon Motor Car Co. for the last ten months, 
as been commissioned a captain in the 
rdnance reserve corps and is awaiting his 
ail to active service. 


Wireless Taught to Tire Men—The Good- 
vear Tire & Rubber Co. has organized a class 

telegraphy as a measure of co-operation 
with the Government in assisting to train 
men for this service. The class is operated 
in connection with the company’s factory 
School, and the company’s wireless operator 
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Cleveland, Ohio—Charles J. Deckman Distrib- 
uting Co.: capital stock, $10,000; motor car sup- 
plies: incorporators, Charles J. Deckman, J. H. 
Deitz, L. M. Hopkins, Charles G. Deckman and 
H. C. Moatz. 

Cleveland, Ohio—Cleveland Gear Grinding Co.; 
capital stock, $350,000; to grind gears; incorpo- 
rators, Roy M. Hall, Mayhew E. Noyes, Francis 
J. Wing, Florence E. Noyes and John I. Kennedy. 

Cleveland, Ohio—Knickerbocker Garage Co.; 
capital stock, $20,000: incorporators, Frank Ket- 
ter, F. D. Koch, M. R. Burnege, Harry Benson 
and Fred F. Klingman. 

Cleveland, Ohio—Cleveland Auto Service Co.: 
capital stock. $10.000; incorporators, Joseph M. 
Bernstein, Philip Waldman, Jacob Bauman, 
William Bernstein and David L. Shaw. 

Cleveland, Ohio— Leisy Motors Co.; capital 
stock, $100,000; incorporators, Otto Leisy, Jr., 
Edward C. Daoust, D. R. Wilkin, C. F. Gibbs 
and Mel Stringer. 

Columbus, Ohio—Marvel Tractor Co.; capital 
stock, $20,000; to manufacture farm tractors; 
incorporators, J. W. Freeman, E. T. Fox, C. E. 
Williams, Charles S. Green and J. M. Sheets. 

Dayton, Ohio—Ohio Moto Fuel Co.; capital 
stock, $10,000; incorporators, O. L. Kellar, George 
A. Franke, Charles W. Folkerth, Walter L. Oaks 
and C. M. Williams. 

Dayton, Ohio—Dixie Sales Co.; capital stock, 
$10,000; motor car supplies; incorporators, Frank 
M. Krebs, John Hanby, George A. Krebs, 
Julia A. Keever and L. Edgar Orendorf. 

Dayton, Ohio—Dayton International Rubber 
Sales Co.: capital stock, $10,000; incorporators, 
A. L. Smith, C. G. Vincent, T. W. Price, P. B. 
Best and H. Vincent. 


is in charge. The course covers twenty 
weeks. Classes are so arranged that every 
employe, no matter which of the three shifts 
he works on, can be accommodated. 


Lea Becomes Major of Ordnance—R. W. 
Lea, trade manager for the Moline, Ill., Plow 
& Tractor Co., has been ordered to report to 
the Jeffersonville, Ark., army depot to take 
charge of army wagon production there. He 
was commissioned major. Major Lea will 
devote his entire time to the war department 
until peace has been declared. 


Willard Battery Changes in Personnel— 
H. S. Bentley, formerly manager of agencies 
for Willard Storage Battery Co., has been 
appointed manager of sales promotion; A. C. 
Hyser, formerly service manager, manager 
of service and service stations, and A. E. Wil- 
son, formerly manager of the service station 
at Rochester, N. Y., district sales manager. 


TRACTOR TRAVELS 6000 MILES IN A SEASON—Case 9-18 kerosene tractor 
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Detroit—Rex Piston Ring Co.; capital stock, 
$50,000; incorporators, Edward F. Cuffegan, Emil 
F. Kottusch and J. Campbell Morrison. 

Kenosha, Wis.—Monarch Auto Lock Co.; capi- 
tal stock, $100,000; to manufacture and sell locks 
and other accessories and devices; incorporators, 
Frank R. Hancock, Ronald F. Hoffman and Hans 
J. Krogh. 

Marietta, Ohio — Ideal Gasoline Co.; capital 
stock, $200,000; incorporators, F. M. Selby, W. J. 
ae Olive C. Selby, G. J. Summers and EB. R. 

iley. 

Marinette, Wis.—Northern Foundry Co.; capi- 
tal stock, $25,000; to manufacture motor car, 
truck and agricultural castings; incorporators, 
J. M. Fitzpatrick, Edward J. Vanderboom and 
Myron R. Churchill. 

Milwaukee, Wis.—Jambor Mfg. Co.; capital 
stock, $30,000; to manufacture and sell metal 
machinery and stampings; incorporators, John 
Jambor, John E. Jambor and McKinley W. 
Jambor. 

Milwaukee, Wis.—Hercules Motor Truck Co., 
Milwaukee; capital stock, $100,000; incorporat- 
ors, Lynn S. Pease, Walter F. Mayer and E. L. 
Koepke. aR 

Milwaukee, Wis.—Modern Steel Treating Co.; 
capital stock, $5,000; scientific metallurgical 
work and _ processes; incorporators, George 
Haubert, C. Walter Easau and A. J. Eimermann. 

Niles, Ohio—Quick-Fix Rubber Co.; capital 
stock, $10,000; incorporators, Charles Fillius. 
Arden O. Lea. W. W. Lewis, Sara Petty and 
Helen Shoenberger. 

Orrville. Ohio—O. U. Rubber Specialty _Co.; 
capitai stock, $50,000; incorporators, Cc. A. Wyre, 
J. D. Mullet, W. T. Hostettler, J. W.. Trout and 
E. B. Cornell. 

Oshkosh, Wis.—Wisconsin Tractor Sales Co.: 
capital stock, $5,000; to deal in tractors and 
farm machinery; incorporators, A. D. Paine. 
John F. Wilke and A. A. Schwertfeger. 

Sauk City, Wis.—Wisconsin Farm Tractor Co., 
Sauk City; capital stock, $100,000; incorporators. 
Oscar Boerki, Carl Pulvermacher, Arthur L. Al- 
drich, Julius J. Buro and Math Huerth. : : 

Wilmington, Del.—Ebert Tractor Co.; capita 
stock, $5,000,000; to manufacture tractors, incor- 
porators. F. A. Armstrong and ©. Mi. Egner. we 

Youngstown, Ohio—Spot Garage Co.; capita 
stock, $25,000; incorporators. Morris H. Squires, 
David Goldberg, F. S. Shulman, S. J. Yarney and 
H. V. Shulman. 


J. J. Henderson, formerly salesman at the 
Cleveland branch, will succeed Mr. Wilson as 
manager at Rochester. 


Cochrane Gets Pacific Coast Job—W. B. 
Cochrane has been appointed Pacific Coast 
sales manager for the United States Motor 
Truck Co., Cincinnati, Ohio. Mr. Cochrane 
was formerly with the Haynes Automobile 
Co. and the General Motors Truck Co. 


Growth of Bearing Service Co. Continues— 
The Bearing Service Co., handling the serv- 
ice for the Timken Roller Bearing Co., the 
Hyatt Roller Bearing Co. and the New De- 
parture Mfg. Co., now has branches in twen- 
ty-two principal cities of the country and is 
engaged in intensifying the operation of 
these branches by the establishment of serv- 
ice agencies in these territories. There are 
200 such agencies in operation and it is 
planned to increase the number to 500. 


ee See 





owned by the Sodus Fruit Farm, Inc., Sodus, N. Y., and which covers the en- 


tire orchard of 550 acres every ten-days. 


In one season it traveled 6000 miles, 


enough miles to go from New York to San Francisco and return 





